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iiln.*— -in-olL 

oLSI^IIj o,LL^JI p** yij cL«ls ^UL^ u^SJI r lti v^ 1 <J> ^ iLjA " ^' 

. JUJI \A^> "^x> ^ic dLiJl 
j*b VJ ^ «> fJLJI v^ Sj-j- ^ «> jliUI U du, L a— *i ^ 

c4jLL^Ij 4^-y vu^ JS UJU5I JjJj cJlL^J t JlfLiSl "*J&~ "A^xb ^j\£ jl yJI 

,*,,^ .LjLk-jJI ^jft V U US U^u J jJJI o^ll y>j o Jj^i JS la^lj ljj*i l>% 

i^ ^ jjJi ^ <> j^ vi^»o s>— '^Uj iu* tv oi vj^J'j ^k^ 1 

O^ ^ ilJJ ^ JJj ^i y-UI ^ f *Sl jJb 6l ^ ^ ^3 'ch>^ 

uiL u^uiji >i.j .*aiji J^ <> jJ*ji ~b^ i^'j 3 ^ ^ r^ ^ <H^ 

Vj UaJI ^ .(^ LiL^ ^j C*>^ ^J P^>3 J^ ^ ^y^ '^ ^ 

■ l^ U li*j c jr ^JJ U-^j ^Lill ^ (> J^ "Aii^JI SLpJI oi ^ ^> ^•^ Jl 

.<>>>% lJa^II c^oJL o>-^ Jv^ ol_^_iJl £fA ojLpj <> pJI 

-JLJI JuJI LL^jj iA^JJI iyjb.^lj i*ijSJI ^L^l dUj ,>j c^>^ dh-.^L^ op 
^>o ^^1 5j*l—j f UJ=Jl & J^'j ^ b ^ JI <> -W ^ ^ UJI ^^ ^' 

fJ L^ 0J ^ 6 p js aal* colsjliKll C -- oiJ»lj ^' J^ ^— ^ J^ "^ l£!l 

.<L-i; j Uij jj5I olilJl 

^^J\ 3 jl^p viLuiij U5 cfJLOl ,Upl W^ Jji. (> *LWI (> jri^ JUa 
^1 oljjj jLjjIj ^ Ja« ul JjS3 ^ u-J*> "^^ •• ii ^ ]l ^ ^^'J^'J 
6 Ls ^Wbj ( l-J» ^Jlj^ 6p o^l o^- ^ Jj ^ U ^ '**"* ^'-^ 6 -^ 



Oib&J ^Ul ^ dLUJI ,Lk J^ .SL*J| ^i^i ^juj^ ^jj ^ o|jl>j ^ 
>U jjj c^L, n ^J SjLjJL ^l-Ij oUL i " tf L^jSS Jjl ^| ^ 6 j 
lii»j c>ll > r 1j o3* LloLl <> Lj, tv lijLu ^1 pJs! ^ J^L D U3JI 
Ji j*A3 L^ LjluJIj i^j^Jlj ^LSUJI ^LL^JI \ 3 L<f . JjlkUl IV ^ <> j.Mi 
.5L* (> L^le Uj yi,Sl l^iy 1^1^ ^tJLj ^^iJI li^ LL^ :L^ 

^1 -ijlilJl y^Sl y^ <> ^ u .tit? Litf o^l J U^ ^ ^1 "^ ^ 
61 iUtf, c" BJjJ J| ^ .uij tj j, i^L. ^ ^j jU j, ^^ ^ tp LJ| jU J| J*^- 

jL^lj JjLjJl LjjLu -jLG3 ^>l v L-i J cijUIJI LjJJI ilsSJi ^ cJiLL-lj ^Ju^l 

OJJI Ol^lj ei^J^ ijjjlfll. i^Sl <> ^ J^ <> ^ ^ dilj 6 i •* 
Jl^j li» JjUl j,^ ^^j, .j, ^^ ^uu^ij ^fy ^y\j jj^ij 
*>*llj cSilsiJl- dt^l ^| w ^ j^ ^. ^ ^ .^ ^ 

J^JSJI L^ S^ v l^S o^l 6*0*1 J Jjki* j5Li, ojIjjI aS ib^l oi* 6 | 
jL»jS| ojUi aJs ^>| v l^, J ^yi 5>J ,j jjklj iij, j^ ^ j ^ M| 

i.j-^1 ^ r . ji .j 'y^> jjsjj ^i^ a^j ,^^1 ^,^,1 a ^ of ^^^ ./j,^, 
Ls^ oL^u^ij r ^n r u ^i jp- di)^ t ^j, ^ 0> j j ^ dui^iji p ^ Yr 

du* r * tj ^j| ^ ^. . . . , Uj l^^ ^ WJ^L ^ c^i o^ r UJl „ju J 

r^^ r b ^ Jl >'j cr-^ ^j '^ij o*-Jij 4H^iij-<>iiij' J 5i3*j"i J 0^1 jj-ij 

j-bSl Ul .jlilill cULi ^k ^ L^ U^Liuj L^ ^ ^| J^y, ^ ^ ^ 

.Oj3J| ^il^ij ^| a-^j o^yi JU» r * .oIjVI-^IjLU L^IjL JU£3 ^1 
4 ^3J J* ^- tSiJI 1^*1 6«J 'yij^ll ^= ^m LL-3 ^1 dJjUl ^^ ^J diJ^ 

cMJI li* j L^^ U^jj ciA^ ^| s^jil Ajl^i"^ 5L3J Ija .^ v< U>5 bjj 



LsJill 



- . ' • " ■ .j^Si jjjJI lsl.1 "AhJJ y.^ ^ J^ 

^/ib oo>UI W^ ^jl^J'l <& iUD ^ L m ^ U o«3 ^'^ ^ ^ 

^ ^L3j coLu^ «> -ty-j U*-.>SJI olj 'W*J h3^ [ <> s ^ ^ ^ 

.. ( JikIl5 S^U L^Loi U^ J* ^33 ^^ ^ ^ ^^ 

o^>3 c W> y.1*** cc^l ^i> J 'lyu^li ^Sl j-W-Jlj •IjSiJI o^-Ji. 

i^j oj£J J^ J. ^-3 ^1 c^^l >o ^5 U^ ^ f) jlj c>l J! -^ji 
^....Ul^ ^1^1 3)3 ..51315 U^ U*U._j t «> *l>>- j+feJI" ^-6j% '^o. 
L y o£Ji\ ^^% < J-JJtj ^j»JI ^ '"*^l ^1 ^ ^ j»US.<o^l 

d ^ 41 5*m j-ji ^i Jy- ^! ■<■*" ^ u ) r^ -** 1 ^ • bj - 

J, ^ i jol c.tuu-* ^ .o*^ ^ ^^ ' J ^' ^ J * MI ^^ '^ 
^ ^L .o J^ ?^JI 6. ^ r 1 '^ ^ ^^ X ^' ^^ o! ~^' ^ J 
3^ ,5^-oljLL l^ U*^ ^ :< > ^i 5jL 3 ^ \ • >^ -^^ t^jSl v > 

oiSjiiii J^j *ij^Mi-^ii ^^ ^^ ^ U3 ^ !l ^ tD ^ ^ tLaJI 

'*W3 -i'l 6^. ^ ^ J^ '^ U -'^1 ^' . J ^ Sl ^ ^ "^ ^ tL ^' 

.■c—s'unj'c^ljiiiU ^>M 61 cSj^JI a^J' ^ ^ Jl V> ^ -^ U ff 133 

.UjU>l cjos-j ^3 cjLIoJI 

t "^U ^LSJ ^>i e5^l a-^l 6^ c^^j^SlI oU^il ^^i ^»->j 

-ihUj .jySuJI p y«JI .Up ^^ ^1 L^j .U^jJl X*OJI ci^-^ 1 '^ ^ U 

Lbi i*J ^ l*-j> *l« f i fl.1* lilLf f ? T^3b> c^l5 ,ki c>ll (^j^ J^ U)JI 
Jb>U 6^1 *iLfJ J>* ^U^OJI J ^ L^ c J,b> *&! v ^ ^^ f' ^ ^ 



■UJitl 






^ ^ XS r^ Oil ^tf J^ ^Sl **j <> tS i3»| J cii. Oil \o . J^ ^jj ^ 
& tjyJl pL^Jl ^ OJ j >J (0 U4j9 ^jSjL.) oL-ljj v^j ?^jLiSl U^i 
VJ-J 6- ^ ^>^ oY o. (JUl j L^ rvV «> rJ i^ oil <> ^1 IjiiJ 

J>U ^j ^l^) ^ SjJJ ^ jbtf j ^ Uju ^ ^^ ^ ^^ ^ ^ _ 
d>- ^& <ii- j! ( ^ JJ jU ^1 tS>j ^ j (g>f) .^ j, ^ ( ^ ( 

o^' 6- i-Li okj t ^lj oL-LJI L^ o^2JI SJUjI, |^ ^ v |^, 

SL**Jlj eS^JI .^Jl ILiLi* ^ ^ L^Jj c^U! j ^ ^y\ ^ ^ 
"^^Ipjjb^ .i^ xji ii^Jl ^jtfy : jyus Gj ^|) ^j^ .^sj, ^ 

• X @) (J j^=>y& 

e^J LUI ^ li^i tdU j j^ 6!ji|j2j , .^ ^^ j^- ^ ^^ ^ ^^ .^j, 

J* 4*1* ai.^1 6y^ -LhS "Jlj u^JI ^ j^- ., ^ 6l ^ ^ ^ tJwJj ^ 
^L^ ^L>J (.(.ii^L ^L ^ij e^^Jj - ^ ^ jU- ^^ ^ ^j ^ 
S^lj <^ L^^" iili, ^ 6 j ^k^- ijT^I 6 | i^y ^311 c^T ^ l^ Sji k« 

:^» Sj*Ij iui* j| ^j| V> „L>J| jiIjSo-L ij^l^l ilJLvJ! 



i»Jill 



ciply* jr l iJJJii ji '<-«kJ' J^ <> iJJi "' ' U >J Vi^'i o*LA oUbjJIj 

.lily* L> ^Js. c>^> L»UiJi>l ^ubu ^1 

cUj^j ouil ILJ* ilib. ^3 c.bjJl vj^JI 6l f^ 1 U J -^ LjJ£ ^ ^ 

&u j^ ,JU itL-x, l^S" b>j\jJ dJi U£*, ^* ij cMU J*~ U&Jj l*J^-j (J*J 

li. lj < '^A JS U« -— U3 ^Ij »UI i.ljJI ^ ^ V & d* SjUI ^ 

o^llj ojll ^ L ^U ^i c>^l (JbJI jl ro SJI jTyJI Uik. l^ *3lJ c^ll j JJu 
Jl U V L^ <> Ua,o Lj i,lill fJ , j o^J ^r^ 1 Jj ^ f* ' ^ ^^ ^ '^ 

. l^llTlia ^-Ji "4 J#" 6? ^^ "i v«p JJJ ii JjZi '^J J^ (>r 
oL.>i jsj u^jSl 3uL j S>L^ u^l^ <> J-^~ U j Jr ^ ^UWI jl v>^b 
jUJIj ,Ulj v lj3Jlj A^\ 6^ ^3J ^J ^ J- 3 - 3 ls^ 1 "W>" *0^ ' i ^ L ^ ^> 

,L1p j5Ij^ o^lf jl Juo Sjii. *b^ l^j^ ^J^i iiO-J' SjO^j j' ^J 1 *^ ^^ 
.0^1 <> r ^Y • • * « • Jlj^ J^ -U^^b ^4^lj Jjl^jJIj j^l W^ ji^" ^^-j 

Ji^ ^.U c^i^Jl si* .ojax- 6* ji' <> *J ^ U J 1 ^ ^ ^ "^ ^ m _ 
4l^j ii-j c^l jiliJI v^l ji>JI ^! V^ J ^-^ ^^ ^jUj coli^ oLjl 
Jjj p l L^iuJj l^yiJub dJJ jl5l ^1^ cJJv r S J^ U UJ* o^ 4 6**^(5Jl^l 

,0)1 UJUI L^JI^Ij '-uUJI "^IJ*i ^ u^ ^^ ^ J^ Sj ^'i ^ J ^ ^'-£ JI 
j^JU ci*w Lo L^ <uji33 <u3j ^ "i Lo il^lj ^1 (> ^^jJ ciJ^j r l3 J3J3 

^^3 6^^i^-j 6*0^ «> 6^^i £& ^^ r ' ^^ °^ ^ "^ r** L ^ 



4^ Jill 



dJJal jUJIj jJ^U Ui?l 6 jj u^ ^ ,*« > ^ ^ ^ Jj-( L . ^ 

ji >-ul jf oij^u jU.ii J^ y oUui'ji dj^ j! Ji^ y i^ y ^| j ^ 

<U2J ^ O-ji dua> _,i i^ oT J<LS ^ ^UUJlj ^Ij ^lj eilUJL J>U 

w .i?^- -i ^i (^^j^kai'ij^^ *uu j.5 <> fJsS ji.i^A. ko ^ [y\y 3 
jsl\ ^L»Vi Joiu) j^j 6 i (mother nature) f <sll Wkll ^^u ^i ^ j^ uj^ 
^ ^ f^ 1 ^ s? u j^ <i^ ^l »i* JJU ji ^to ^i ^lyrii/jj^ 
■ SjI^Ij LijjJl ,Jb j L^ls LuLl r> JI ol^J L. J^ L^ y. ,,i[ 
■ liji* U J£. j ^| 6 |^| j^ ^ UolJi D^i J5 j^ l^ y ^j^ , iLj 
^1 <u^ USj^ jjji V L^| li. o ^ U ^^ Lk^U ljUj .!?*i. 

o*j* ji d>: ji Ji^jj jf 6 ^ _jj v ^ j^ ^ ^ ^ u - u ^ ^ ( ^- ^ ^ 
jl oUJ iiJ ji v > r ji v^ Sj-! ji u^ui ji ^ j> ji jUj" jjju ji ^y, 3 \ 

.oyi ^ So>lj O^uJI ^ S^ v lu^l3 IJ^ j hyu, 3 \ LuJi IgSL, 

^i uTjUJ Jjillj 6j flJ jJWl 6 |i ^JUILj t , ?6J>U j ^^ ^j u , ^ 
o liyi jiJI o^ll a^ U ^>J UL^- ^1, ^^ t|jJ 0J3J . , ^ ^ ^ .^ ^ 
.~4i&^ ILj^ v Lw| J^ u,-L^ ^j^ 6 i j* < Ua jjLJI cijii^Jl Ujj^x, 
jJ j~d*i-, IJUj ; !?JU5j dljLj l^j ^U-JI ^yi el^ Uaj^ y LL)k IJU 

^ L^3 ^ -i ^ t^ ^U, i^u i^ ^ 6;! ^ ^ ^ ^^j vL ^ ( |3j> 
c^Jl ^ ^^ 3 ^ h ^ jUl ^^ ^ ^. 6jsil ^\ LftJb j' oli| ^ | 5 ^ 
^ 6^ JUii ^ ^U, LJ d^ ^ ^ J UJ^j L^" L^i ^ ^ Lil^lj ^Lj-^Ij 

JU3 41)1 L^. jy+ ^ ^u, ^j ^j ^^ j^ ^ ^ ^ U5J| ^ 

^1 j^UIl U^- ^i 6 , ^ l-^ j>4 ; uj j^ _^ ^^^ ^ Jj| ^ 
Uj^ J5 j e^l Uo^i 6 UjJI 6- 6ji co j ^1 Sjl^ cUjj 6. ^ o^i li. 



<UJ*1I 



[ s ~ \ K .,.?-. j LfllSLii iJ h ^« .- ^jl^SJl plySl ooj*u !>Loi. ^o <y> v 1 ^ 1 ^^ 

ijljllb j5j Lflo »~i CJjU yl Jju dob di|jLi>j (jLUuij ju)"^ o 3 -^ £• . ' bp'ljjJLOj 
d>}bl>J »Jj5JI (^jlill JJ*o~> .Ujjju LiJllII jv-JLllj cLs-jJj U-J-* f~"fS '^J-^ fr!^ 1 

<^<b JJj 3-c »_ji>JI b^w Jp- ILsJu jSUU ^ ^jUJI cijj«Xu-j ticjliJI LuLp- 
UL. LoJl 3L>JI oia lji>ij LSUI 5L>JJ I_jI**jJ p*J>»-j- ^£> p-f* ^ o^^ ^ 

u l j Liaj^. LS U5j-a)j t JLiJI aAJI l_.1^ jjUJI *0J) ulyj bbi> L>5 3L>JI oia <>yl_jiJ 
<d«jS jjo S^sUil UjLuJu j^c io+LJI 5luL>JI »ia 1- 'i . fl ,.. v . ';?> tj 5Ja«jJI <>e- >Jil>o yjjly |i_jiJJ 

.»U \ i • • (>» jj^Ij 

j-Liol jju <u1p oW _tf^ J^ J* J^f^J <>> J^ 1 -^ "l^ S^' V 1 ^ 1 lia 

tcJJill tjjiJI tcujil tiijoJI J^ J<b $xd b\! Li c^wail «ibl .Jl p5 v 1 ^ Jp^J 
Liuj .ioUJI »^j l- .LooJIj <1lxjJI ^j ^t SjjiwSlI lUjib l-.^ I* 5 'v'j^ 1 .? ■• j»UajJI 

y Lv jJ-Jj jLsj tjJuollj J>JL Ufb> -Ul l^U^HIj 4oJjJI ^Lo-JI J5 j^ ^y_ S>u 
tL^jic ,>j Qj>Ji\ 4JUI L^jJ ^ 6^-j ^ J J^ J ^ ^' l? 1 ^ "^J ^'^ u 1 *4 

4 Cp by^J^ %* °f-*3 Q* ^Lj3S^- l/O^'J S^'j 1 ^ 1 <i ^'* Cr? Oi^=J ^ 

'^1 pi Uf '$ ^j 1^ (i^J St J5 > . . ( \ T V: ojUl) 4 @J ^'J^M p* % 

"jp ^£5j L ^^ r^' ^ ^ °' _L ^' -^ 0^ <>J^ ^^' ^^ -^' ^ jl 

(^lij J^fU- oiJj L^LjI ^ 1L& ^Jo (s'j& lib !j^ <_jy^>. ^ ^ "^^ 



.(w 



y>j *il t<uy ^aJ J jxAc jjj (> <j pli U Jlu j._jSlj iv-jlll <L>liS J Jbc <u)l ooi«l 

^ _jj J.A oi %-j bji^'i ^„! jl£' ^j^ Ji; ^ ^ji O^j u^j > 

■4 C|3 ila^i-J^ > ^ <J^ V '<&! oi ^o~ c^oj'T 
^!>LmL. ,_^UII v L9j IjSJuUl j5 jx^JI Ijjiicl O" IjJLSl *lj~, »yJI ~«oji Ul Uj 
^ LJJI ol J&cl <>m pi t^jjiA^lj Lflal l_jJilj Lajj^ij V jj<_iJI Ijio-li ^^uJl c^L£; 

v l»£JI £>J= J lif* iyL jJ OjJJI Orij-iUl 5j3.SU oJUkJI ti^> <L>yl I^o-Ij 

. .jJ-> <JUl 4i)l jxftlj^ Bjj^. J-A9L. ^Ijj>-!j aiwaJI ^Pjwjil 

i>JLJJ i^j .ij^ o« ^ j.!>UJlj S^UJIj o^l^l vj ^ J^*JI <jl '-'Ij^J >-Tj 

.OjiUJJ <u)l J-^j jwj o* ^ijjJI jj^- ji^v^ O^J A ->- > '~ £> 3 4j|j 

^jujaJI jJL> 



J,*Uj-4. 



«UJuu 

♦ 

J 

U&H3 







:,^1lJI 



(Environment) LjjJf^L UUjwj cki>*JI jl Ja-jJI ^^ Lu>*JIj ^luJI i*H 
oU** Ijaj cJ-V'^jj -Loo; j^k. ^^j (Environ) 4jjJ£)II 3JSJI jl2iil <> e^L* 
L jl tyij^ll ^ *Uil 6- (jL-J?! ■!»*>* I** jk^ I- J5 L*k ^*3 (Siu) ^Ik-all o' 
4jljJI ^k Jili>JI ^ Jmu'IjuSj JS ^^l^os LjujJI L-jI^JI LI .<jlj£l i> *J>*" 
yjj Lj (jijSlI 4-<-uJ3.' JJjuj L» Ifcjkj cjliyj^j ^'jjSj u^j'-^'J J^ <> <L **^ a " 

i^L^JI jl^oSlI oia. J«ui3j Jbu 4i)l j^L Sji^ilj l$jk L J£j li-ijl L>jk j,u-j 

. . Lao** Ljj-iJ I j 

LjlisLiJ (jiuy jj^J «.Lja>. (iji-^l fljj^l o& i> ^W' J y' J^' oLo^J 

dLi "ij .oJjj^JIj jLjJ^I co.LLx>JI t<j^JI) *I_^JI L^Jil iyjib ilJI vi>^f 
t> j I j£l! lis. jIjjj .iLi* cJLJl u 1 ^ JJ * 5j ki oL^^I viULi ay£ .-.L-l x>l o 1 

.. 0) ^i 




ji 4a* LwjjIj CjUjSLo jl y>\£> (> (^Lo^Ij L . C V-! L J5 ^yft <jjj 4- LT - ukl l <ujjJ 
<jLojJ Jj.fr..tj i_>LaAj JL>. (> c>i>j^l ^kw CnUjSLo j iileJ) t *U) I jk- <> 



J^ 



^^T t;~oJu> t>>j3 tiiaJI t5jJj<JI .L*=ljJI le^wjj p) 



<3Lo\ 4iJj3«j 5-Lp-lj jLLolj -Ljj JaA^ij »j'>>- l> iiliaJl iUll j^litfj t Ljjj Jj-^J 

Ujjj U5 L^ilfi (j2jIj cL^ilJ. *d)l p5L>! 31u ^ tiaJUlj LinJI oLII ^\y> Jl 
'■ J-"- 11 ) 4 vCLo^ ^j^" ^i sC^ 'S ^ isJl'\ &\ £^> } : Jbu J IS tSiJijj 

iOJJjvj jjjliu CjIJ CjDjSLo jl CjLLajj CjLjjJI oift «UJ| J->jl jSj .(AA5j^I (> 

^ 5L>JI ^jLsj ^dl j^ll ipJl viL5l£II ^jSLj t_pJJ i^MIl SL»J| Jju- 

°^>W J^ *Ul l^Jt^j c>Jj!jJJ o-ujl_^ J3j jJ-o <j_j5JI (jl <_«j^>JI (^L^l oh 

i.jil5jj|j LjSrfJl jj^SlI Ul J_jjI pi I^Li LjQI jjj% jJL*x> Uui 4-^wl^j <oil 
JjS^JI £«~,li .<uac (> <uj| ^Ju, jUl^I J <jjj^> j^i olibUJIj ej^Uilj pLSLa-^lj 

..(iv >W:^) < t|3) ^Lj^ & JSj't^ Hi'i Ji> ^ ^ JUL ^1^= 

cA^jjJaJI £8 iitUill ^toUllj *L»j <uU ail ^L> ail J^wj eJSI^o ^a> SjjiSj 
a>l)) j* I Jl IjjjJui Jji, oj ..(►jjSJI L^lLuJ Sjjjyi cl^JU^J LlLuLdl cL^I <^JIj 

M^^waJl cJS j iU> Sjjx^i Jl y^j y»j tljjJI jj| Jjljj . 0> ((<U>Jj LJJL>J Jjl> 
4UO>J ^1 4^olJ ^LJ^I 4jjvj ..^jj LcvJI l$JI .. (Y) ((Juioo S^^ CjJ£ ,yuLj)) 

iij^JI jv^kLsj ^ ^ic tLi^l ^ j^iif^j jjj^J Jl (SjJUjjIjJI) i^uljJJI LjLjJI 
oL^)!l v^ (> Vj-*^ J 1 j^-^ J->JJ' 6jj 5jjUJI L^iIL>- j ^.v-JaJI iluJI ^1 

BJi>ui ^li^j Jljw jS Lu^jJJI iluJI _^Uc ^ j^s. J5 ^1 ^Ul J* Ojlj3« <j^ 

U-iJlj L^'S^^j^lj ) : JUj <djS dJj jijjj .L^jlj3 3WJ Jil, L, o^ (^*-j 
..(^ :j *^JI) 4 (jp pjJ3^ t( > JT ^ Lpi llSilj ^'jj [^ 



V L ijj_u ^j^, i(U\\) ^j ^sa. yj}\ ^J* V L ciijUJI ~j*v^ ijJ-uj iijL>Jl <L>.jj-i (\) 

.(\f^T) »ij i±jjJl» "Uj-jj lij-^v. Ja* Jl»I 

.cJj^uj 4 i^-tA^^ tjjii- (^.jJI jUc .j 4|JjiII (> M>£JI u^/JI >_iS^o Jl Ji-Jj (V) 



-k^j'L ^jjJT ijl^ij o!>*Ji J ij*& ^' © ^Uy*& h^ii ^ '*lL1)Tj > 

. . (JJ iuJI oj 1 ^ 1 M^ ^ iJ^! ^ J* 

^le Lil>*JI o^LSJ JjJI fjjS (^v cjUo-u j jlaill ojLc^I l^s JLia> o' ^ 
JaAJ Geography Lil>*JI JaiJi . ..±113 J! i-U o-l* J ^ ^1 p^* 11 o^ o-L> 
c^jSl ^j Geo L^Jjl \o^ b» ^r 'geographica J^Sl! j y> ^^1 

.Sj^Jl ji JuyJl ^j Graphica L*ul5j 

t^£3 ytf cSJJl (JJI gjt>J Jj^l oLplaj^J £.jbJI J^£ "^jJu <j£> J5 J_J-dl Ija 

jlj 4jL jjaj ojLc - j^jjij jjj^- c>jIj Jip- l>jIj j^jaII Ji» - Vj^' O^'j^'j 

4j j>j2j L> l^uL 6% 'uk^ 1 >^J J^j <> 4j ^ ii (j' <£ju lla <-£ •• >iJJ:) -P^J 
oLsJI Sl>jj (>o J?"'*.: 4jLc>. Swj-os jj* 3jj3 Jjloj tQL> L»*'_7*^' Av J-*j-i-U 

COJj OJy^syj tolitC 4_lc *JJJ LaS >-u J I &£ CijJ>oJI il>y> Jl 4JL>UI <CL»JI 

Descriptive Stage oi~oJl il>^ <> JUL -uLc*. _^>-l ^^Luu i^Uail^i. ^iLx-uj 
jAe Jul oi jj ^ o 1 ^ ^rJ 1 ^i 111 ola> w ' Causal Stage 2_uu_JI ii>^» Jl 

4oic i-jlx^L (jl iP>^-y Jj*aJL> 4^Lc>. ^yJI 2Jj.^il oi» Jl .Gljjlj Aj^U^ ij3lj*>JI 

0^1 Ji-iL ^i ^Uu».^l j.^L«Jl ^ o-ltfil 6^ ^^ /'Science - jAe" itil 
ciu,jJowl ^1 JLw^l v^LuB jUailj t 4i_^JI Jb j o^b ^L-^ 11 ^^^ L.. 1 ^ 
JSL^Jtj Lu/Jl J* ~tiLA\ jL=JJ>\ jUTj (>3JL. <a3M£j t^l j ^ABJI 5jI*I 

~Ijj>o Lu.uJI 5jj5 cjIjj ( _ J i> 4jilji>JI ^le llijyj LS ^'3J | ( ^ ,1 ^ x " J^ -^ 
jjL^JI o*H^I (> J^ ^ ^ ^JJ u^j V^ l*i* ^Ij^ 1 J^ r^' ^ 

jli-i Jji j^^l ll» ^x^i j5j tRitter .K j^j Jjl5 oj^b«j Humbolt cJ^j^a 



. T • • r/ \ Y/ • A c j^w — i_jj-<i i>«L*j Ljiljjl-*- jJ* j^>L>j 



La t<G^lj <Gj^iJ bily^JI (jl *i\ .^lill 2L,ljJ CU l^Ju x-Aj bil^LjJI 
J*>-ii-jJi "Erdkunde ^S!! i-iy JjSfl ^b5yu3 tUus l$JJ J^i 6 i ^j 

£> i^li- t^SL-Jlj 4^>JI C^Uf j £iLJb ji c^! Ojb 40. lillj ^jjlij'l 

ji»j <.3_}-Lw (j^l^ii j4A>aJ Sbl5 bil_^L>JI cjujJkU ULUj nijL.OL-'il *~,jS)l 

*lj>!>U JajljiJI jwj 4jL£ (jjjil^^Jl SiJij OL>OL-»i ^jia- (j^^AJI Ijjb iojjj Sjiww 
Ji*** l> *l>>^ SjyJjvJl ^jlj^i-JI iiLsJ dilj Jju J tJUJI (> (5jjA*ll) SjjJUil 

.(j*oLJI 
jr^ J'y*- 11 «-i^SJb Lku^, ^LLjjjJI 4Jl_yL>JI 4a£lil i^w^jJI wl JJi jaJj 
u^l^l iojjj bil^^Jl jje y^ 4_>Jb o^j tL^Lw ji la.f,<a , jlyc»JI jL= 

^jAaJI OjIj^II jwj j 4jJjS £jj (> £uSo 0^ U |^j5 c4jjL*3-^I d_uu-jil| 

6.1s ^Mercator j^ijSj, Ji. o^ii ^ ^j+l^ >| ,Uic L^ r i5 ^sll (J^l>Ji) 
|j$»j iU,l«3-,lj L^u£U ^ (jtS Sjyju.- jLL, <> 65U?lj LSI^iJI ^ j jjUJI 

.'L c v. u ljju^l (j^liCb bily«J»JI aj& JajJil 

JailjiJI jIjjI j Lsl/^Jl ^iJi^, D i5 (_5jJl Geopolitics libj^L^i ja bil^^JI 
il^js ^jiJI vJjl^JI ^L^jJb Lj-SJIj LnijSlI jjiyi ,> ojbbJI jicly jji^j 
j ls.5lsi.i- Political Geography \xJ+j\ bily^Ji *j &. Ubv ^iisio liaj 

4i_yJI VJJ-^J j»jJ*H V^l U jl t<L.jJal»j 4JLJ.J JjS (> <G|J jJjJI ytfui-l U i\y, 

.<iS Ijjb (jj 4-LUflJ biljjLjJI ai£ Jbfl I ^ »j.a.-^ Si . f. ..I | 

^j* Jfe j oljjjisll L^jj oljjkdl ,> ^^1 bily^JI Jb dLi ^ ,>j 
|JUJI ^ j^aJI ll» jj .Lj^JI Si^ai ,>j ^jl, ^ ^...Uli j£iJ| j j js}\ 

01 iii t^s^b"^ (5j Jijji x& iVl^V'j Ratzel Jjpij jjic 4-j.os.-vJ i iwjjJi sLii j 
jl>^Jl j&JI j^kJI Ja.1^. ^i ,>, ,^0*^ jjk; j ^U j^ib 4J 6^ t5 i-UJl j£«JI 

■ CHj^jJl (jj*JI (> Jj^l ^jJl ^bp J±>. jAC ^wlSlI (jjill (> jji-SlI «^J| J^U 



(jjj Jaj^Jl jl 4£^l>JIj iilSuL^b (Jj^JI juuJVjJI hjj &£ <^iijU Ljlai Jl» LjiljAj*. 

l5'j uj£**> *-i«^ jJjJI IJa 6^! (_yl* l^ji« aiJjl (jL Jl^juI LJIj U jL 4iyji>- ^3^!" 
ZL*yjd\ & jjjSJI oUju (_5 JJI ( _ 5 jujJI jSiJI (>c jjjuG ^l> y>j c"-^>jLiJI j 4jjJ_w jjj 

A. Wallas ^ 3 ±jS\ 4^ Darwin 1858 y^b jJjLfc jSk ,^/n. »uuij 

^liSl LjsI^aJI If^yi <> SjSiJl oJa jiiel cxo- i-JLjSU *UJIj tij^JI j^tuJ.I y* 

a> "> - > . ; . uA i_^l>Ij Sambel J,uL.j Davis jjJuj ojdu <>j cRatzel 1882 Jj^ij 
4jJj<JIj iuSili cjIjjaJI 'JaL>oj Zj& ^j (SjfLj^SlI 5jl>o1I cul^yb Huntington 
^Ijjly J L»jLa»5L. j5j3 (jl - (jbUI Jl» - jjljll ojjjl>^ ojJi^o JjJ o*Lf-» ^sll 

.yj 3 1 y J -. -v .oJ I g ». ^> Sj£s Ij->Jj ^Or!-"' (C-* 1 *' ^J-^l <LjL~JI 
4iajj>w> £o (jLu^ll iJLSu Bjj^ ^ylnj 2_iil^L>JI 4_^-LUI <jj 4-iiuJI 4j.oTi.tJ I j 

.e-LfijJl 4l >,-u5l; jffi*- ^J»JjJaJI 
SjLajJJ JoyO ajSl "ij^j 4_ji|^L>J| i^Jl (jj SjjjjJI LuI»JJ (jl JjaJI yi<uj 

ilfijl} 5L_jL oUU jjJ |^jL JL>JI u 15L« {.3 it* iljS^I (JL>j cu> tiij^c)!! 

.i_i«-aJlj ^jJL> (jja-uj (jjjJI i. J . f >JI ,^-oljSH <jl5L. y*£c ^ <.y/t>j icL^ij 

r^' OH ^->ji Vj*" 6^'j^JI o^v ^>^ <.Jajj£*i\ vi>ljjJb v_jjj<JI jib oij 

<jSJ 'ji>o oii-l (j£<u U _jAj t J^LJIj fLkllj 4jJJjJI Ll>IjJI <> (jlfLJI yfiuLxi-j 

.cjjjls-JI jJjJI eJj^kJj jL=03^I io^jaj «-» j^-^jJI >^IJ <> Ijj^ 

jJ~*i3 (jjJ CjJLv j j&rJ I ^^ic 5.ja. ~L -»Jl LjJaJjl S_^kj~« (jlfl »^jj| 4JJ-J ( -Lc'j 

itLJI <> Ljji Loj- |,ll*.i Jl OLfrSli tjJJI Jiyi j-uoirJI IasI^l>JI SjaIAJI 

liyJjsJI ^xxJI J^Li- jaJj j,uaj (jj ^1J| ^>J| Zjjai, hl>\ U sJSjj tjjJSJI jl^Jlj 
diliS jj^l (jl^ jJi 4 l_$J C^Jola Jty>.j »jlC jl ULj jlill Ijjb jLoOl ^yjju "5! lia (jli 

5-»j_)J-JI ijilj^>o iJjjo S.rfUcv'JI Lil^jL^JI tjjfl (> .jL.i».'-Pjfl U j^Ji II 
kJjjJaJlj (ui^»Jl cjUjI-mj ^L^y (jjj hjj\ JjL>o ^iJi Geography of Crime 
<> ^LL5 dJLa. Jjj jJi jl cLJI^JI ^Jj^l kj^si-l y-LI Js. L^u5j^1 SAuIl 

.diljj (JijSIjAJvJI i_3jl«j J sja (A*- C >_Wi.j al 
JJ ^ dJjj C^^^l (^L>JI ^ BjjUlj lj>U^^I Lljj \^YY .U jLutfl (j£uuj 



AjuJl jjIjvJJ 4-AaUo ojjjl» LjjjI ll^jj Sjj>vjII cjL^jJL i ^To J Sawar j^L, 
o^j^ 1 (ji J! ^-^ ^l Landscape (o^j^i ^) vy^—^' ±~>j±> L^ic jibi 
t LaLI <J}Ua»Jj LfJ <G^>.L>. jij jjov^j L^ioji (jl ol t<jL*j^l >ilLo ^Jy <> ^ ^j 

LS 4Ju> ^j>>-J' pJ t^l isj^JL 1 cjjjb LiljjL>JI (jl JJ-JI lid j JyJl lUcvj 

.»jJjJI (jj jrH^ Laj^ dllJS cjjjjxj'j cDjjlj' 
(jjj^-^jUbj Henter jiia> (jLiijjL>Jij Kant cjJIS' ^uSfl iJ^JoaJI j&l j3j 
j^kll oia> (^1 Lsl>e>Ji S^ t lLj«JI L-ljJ (j> cjMi JU» (jl J^ Hartshorn 

ji>-lji j R. Mintsuli J...v.:;.i.» j^-jj jIjI <jjj>- Mi«i <.j^\ j>% o^ ^L-^ij 

j-iff ^Jil ^ie vv>. U jl>j LiljjLvJI L^j c u L ^ ( _lll cjUjjajJI j-«j>o <j' ^-'U^-^' 
4j>v^Ij jjju> Jj^y-j p^c ^ie Jjj U j»j '(<jj^ <-Ju=u _j^j iw ^-U J o^) ^j-*^ 
aj (jjj ojjsj <d*JI cubic — J^ (jliu^l »jlc Ji jl — ?-j-^>j pJ-^j p-LxJ f Jl>d 4jjL^> 
l»jLJJ {jJ um *i U3IjjL>JI (jl (Jji (1993) Bird jjjj o^ u«^ -p^l ^ dhw ^^ 

tSjj Piaget <L>Uj ^jUjJJI (jU cIa^-Jlu jw>j <_y2UAi>J _jA LoJlj (jjjiil jl 4_L*jJaJI 
"JljjL>JI JLa^Jl" ale y> jjJls- JjJ JL>JI ~iLJ (Jjl^u 6' V-^rl f^ ^Ij^JI 6' 

.L-^iillj ^Loa-^lj LulHl ^jU^Io J5-. L'espace 
xju LLas (WjJj jjj-° o=u<=l>j LilyL>JI (jl j 4JL->I (jS-«j 2_>L^JJ I j j^"jI (jl jl 

4jj<jjiaJlj i^cLu^-^l LJjJI J_jJL> (jjj J3-IjjJI 5ikl» jl ixJjjJI iiklll J j>jjJI 

v Uwsl cjIjjI jl>*Jl j»^.v." ..o (jl ^j^ ^ u^l o 1 ^ u)? Interdisciplinary 

ikjji>JI a|jJ>u-jl J|jjL>JI j^^j (jl -lift e-UU — ^gliu, j5 dilj (jls OJ^-^I v^jl-^-a3^l 

tiol^Jl olj^l oia L_Luty (AjjLJ^Ij l^».uKII) JjJI fjjS J5 ( _ ? Ie »j^J <l-su^l>J ( _ ? Ie 

"LjSIjjLsJI CjLojJjJI oJiu" jKUfu (jl j . u . ; - > - (_><3J«jJ I i— . O-.kjl) 2 CjJjJI ^jJu jj 

4jaj »poi (j^ij^l ^ lj<L> Geographical Information Systems 

JjAjj C(jjjjlyL>JJ l-juh>J 4JU5J r^^ 1 ^^'^ <l *i 9 J 4jaLc 4_ua!)j 4. Ij .-jj <jj Cl>L=ua3»jJI 

.(Jj3-"^l CuL=ufiJ>"jJI (jj JJJ-xJl t-jL3^^>l (JJ f&jAZ l-fjj 
jjiaj «j LiljjL>JI pic jjiaj (Jjl>> :5j5^' 5-tJLjjJI JaiU 2jAa3jJI UsljAJ>JI (jj 

<j|jji* <d Jlu.i.o JLe Jl (_jljJI jjkill jjkuJ ^jjjJI L;^ J^ J i-»jUilj j51ll 

Qjli-uj^l «j t4jJljjL>JI i_3jUilj Oj-uJ I ajA^JI (JJJ ^o^J (Jl 4— =>LiJI <CLiJj <Gljjlj 

jjjo ^jill Ecosystems iAuJI aJ=>JL kJ_yy U j^-ti tiiiii^ '^>^>- j>jic <> 



-kuljOJI (> lib- j ij^-y^l CjUjSj icjj^J ^jjlJI (> 4jb- (j£ JjSll O-jJL 

j>n OjSj ul <> j^\ System .Uj; SJail <ji ^ jto^l (> -^ ^ ~^.\±> 

Lf-iuij £o ^Laiaj icjjlo CjUjSLI ,5*aj <j£ ^jj«j to OjU l^jl jj 4Jluw Cjljjii ,*Jjl»o 

.Sjj£ (j£ 4J oVwil <Lolo r >u 1^ '10 JS 

4^Liuil jjjs cjU_j5L1I (jj icjj^j (>c jjjj^i ("jJ-^l p&j :Jlill Jjj~< ^io 
^ cjU^SLII si» tijjuU- cjUij jaIjwj ^jIju j> dissimillar components 

J Ai ^JJJ JSj <U4a1xjJI <UjjJ| «-ljl _jA -tuljJ (jiuuJI l.j .<*>«; xjt bSJy Lg_ili LajjjJ 
(> 5Jb- dJLla £,1 dii (> Lj (ii-iljjl Jj^oiJl) ^jJI j^al£ A.\'\ o,j a-JaJuJI (> jlLJ 

.<Uol>J( 4jlo~w-> L^Jlo JS ^-uu ai. CjlJiSLU ojjb (jjj J^lftjJI 

Ol 31 i«j5 SjJJiJ Sjl.ju>. 1>JLw y> Ecology 4juJI jdc (j! J_jaJI l.ofT.a.jj 

jjLCj 4jj> CjIjjSj <jj 4j .koo U >w Jtflijj J^Uj ilb- J y>j <C'L*J 3Jw <jLu)!l 

.ejlJjS-U s3j> (jj ojUjuJ (c-^31 J^*^' lW*** J •H^ s f^3 ^J-* - 

JILJ Ecology 51JI jJx ^ t o iiu^JI cij^llj oUjllI s 3j> <dMi>- <> ^jjl. 
bj jI>»j JL^*JI '^h 3 ^ u^^l 55^-* wyj J! j[>*>JI >_i-»yi <> JjujJI i-.ljj 

cjjJI jt^i t^jJi Oikos (^^l j^ill <> Ecology ^.y^fLji ik«J oiiuSlj 
Economy liJS dlI35 ,-,ai,f,i ^yuji J^i ^ ^ tc> tf ,.ll -JLbl. ^JJl yl£li ji 

.Economic & 
j Haikel Ernust Ji^U ^LiSff jJUli 4iy: U5 _j* 4jJLw .L-oi j SluJi jJUs 

t^ujJaJI jUuilj jil^! (JjJI j_yj| jUo^l Ju^ ECOlOgy 4.J5-I lu|" : \av 5Ju- 

<oj>JI <1uJI j^olic sLsO' cdUI_jjj>JI uul> ,jj SjjLaJI cjUj!>UJI icjjjj-j j o>j>uJI9 

JJaj &>*j — dlia Jj c LLuJ jl USL. Uj^Aa ^^~yJ Lu-J I <jl3 IJJ r'5i»Jl jjjSj 
.OJJjvjuj cSJJXIoj 4aIjl>^ iLilu <uiaj| — 4J3-1.-y.oj 4jJLSl1I i-iIS I <...l | 

<> MS' o 1 o*=- J 'i^u^ 1 d>« |c -3^- Ji*r> Habitat jioJlj SL>JJ ^^ jl ^uL 

.4ju-lI| sj-^J 4j*jjJaJ| o i. l - y .ll CjUjS-II JjjJ f^'j ^J^' j^ollc 

: ^ c (_j^H ?"=" l5^ 6^ w '- u ' o^^Sj ^>jj jjjj (jl (jSjj 4Jli ajjLi to ( le- «-U->j 



LftJJLUj o^j'jfl L>jJjJ> j <Ljio / Jji\ J*aill * * 

.Biotic components Lj*JI cjbjlll L^^ — s 
.Abiotic components Lj*JI ^ <obj£ll L^o^ — y 

Ljj-jJjjj cjla»j (> bjjj* i-iJljy (^W pUaJJI u^ Jj - ^' Icja»JJ <u~Jbj 

<.<d L~,bL 5lo J m .-.v. J5 ^Ijjo .i.u.->o Communities cjL«i*JI L^jSI 

jl^si Jj py J5 «■.«&.; Species pLv% iJj*j y^J\ cjIj^-j JJ *jO>JI jv-51»_j 

.j**, Jte 3l>j ^J** jl>u L^.5 j^s J5 3^x. Individual Organisms 

J>yjJ\ 3 J>\1\ ei^UJIj tijiv^Jl ei^UJI j Ji^ bpls LilSJI icj^>JI Ulj 
.^jSl ^1 f»UaJJl £jl> 6- bJJ lUiyi i*-*iJI iSLLJI dlJJ JJ eiUu cijUJI 
: La <LujjJI piaJi! <2> t u~jL<I (jjjji-w j^»3 <jl Ljjjjiw : <l1uJI pJsjJI iobji~u> 

:^jSJI ji pUII jji-JI : Vjl 
: _a ^ ■"■_■ ■ 4jJiJI 4j^L5 J| SjLi^fl {£a> <lL>Ijj 

. (ijUJI ^1 ^LlaJJI - \ 
. LixJI oLJJ ^jiJI (iLIaJJI— Y 

. ljui objj ^i pt&Ji- r 

: (JbJl j^jjl Jj L^jo t-Sj-^b ^ys^ 9 ^Ah 3-*feJI jjj^j <j' 6^-^ <*i>bj 

Ljjl> (> J3-JJ (jjj LpUl JjJO ^iJI aiajJI ^jJ&j ^ .iIj 4j1u aJaJ — \ 

. lxJ,Ji\ 5AJI p-tJJI - i 

. (LvJL — Lie) LjUI -LiluJI siaJjl — V 
^■u-o- (> £,Lu^l jjj bj-i j^jj Jii\ jJaiJI dlJj ^j : Leblwa^l (JauJI — Y 

.LjIjjuJI dlJJij LeljjJIj LclUI ^Lill JiJ J^iu (^ dJJjj bpjbjj bpLil 

^jlu »Uaj5 LjlSLa <L>Lw 3jj>j (jl jj-ajj (j' bjjJJLj r«J-«l u^L jl li» (^^J 

<Gb_jl» <d blu LUiu UjbO^I (jSLw -Jlill Jax- ,_jis- LuL^sl SjUi ^bjlll dlJj <d 
y^i: Jjj-j blu Llku ^>^iJI i5jj jbicl <jSL> tjJJI v^djJI J L>JI ^jPj L>JI 

551LII JSJj (jj CjbjJLrt.o jjaoJj iJuli^LJI JjLu L>;j3 aJuj 4^>JI ^jPj <UjvJI cub^£il 

.SjUIj 

jj* JctiiJI ji J_^LJI ^yis l\l>3 c<jimjJI Lf^.yi,; LjjjJI (JauJI 45>U (JO« LI 

; 4JUI Aj"^j]\ Jalll (Jaj j-u-alll (jSLw 4ilfl LIJI »i=JI (jjj JjJlsJI 
Cjliblc ji J^lij JJ>jJ ^1 ^Jdl pi=JI j fjJJI li» Jl«l> : Jjj*ll j»UaUI — ^ 
JjLil J^ Ljj^-j j-ojJU piaJJI oiftj clftJjJJ> 77jb> (Jj^*-^' fkJJI OiiJ b>lu 



i&ku^l £« OJjJl* jjlC islklj JjLC! cjJl>o (jl (jiaj <U3j : Jill I .Uajjl — t 

<> °Ji^ 6dO ^ OjLail JjLy (J I ajj ^1 ejiyi <_^AJ j 4JI ^ll <U ILlu^jJI 4-uluJ I 

jj£ Oyso JLtu^l SJJUaJlj Ojlil ^ J5 jukLu <U3j l^-yiil »UaJJI ~ V 

.fin ill (j-4 wlC (JJJJ 4J& OJjJl» 

*i J=uJI lia <jls Sjojikll j jli, ^lu J.LL5 JUa ^aJ <lJI Jl ojU^I oJuw U5j 

.4j*yia L^jjjJLc J Jailli (.Cjl^jJLiJIj JjUil J3-IJ ^1 OjUol jl dj_jj>.j (jSLaj 
U (jl jj^uj (jl (j5L«j 4JlS (J j*jJj£jI jliijjj *Lui^l Jl (j^l jlali Lckj-^I (jl Jjij 
jl Jljj J3Jj **-"?•-.!-" CjUMc L^lu Liuj Jaill (jj CjLcja><j y* Uo -Ll>o Uj <U3 L>J 

cjU^SJI « cj}1»j1I oia (jjj J^Uu (Ojjo »j Inputs cjM>Jlo 5j_j-o j S3 It 
t Outputs cjU-^j 5j_j-o j J^Uill lia ~lju rjj->-j L^j.l.c cjJL»-j ^iJI S-iLa^fl 

. 4-jjujlII aJaill (jj 4JilX>il CjLaJujil j-ujj (j^JJ >5laJ I oi& (jj U^UaJlj 
(^-afll jA>Ol pllw oLjol JUa (jl5 LL iSjuJI jjjll ^ ^LUI JaiiJI 
(jls t tjLSL*JI CjL>-Luj>.| j»J SjJJLa. JjI_jj (j* ilt>allj Sj>lill Jjljil <> 4.'5,o,o 5 J ULu.il 
(jiwj (jl SJjlo Jl _jkiJI CjiL (J ill jj^fl t^uLuJI (fctuJI (jlc IjljI^ lki-S Jlu dllj 
c5j->-l 'ija IjJJJ«J U _jAj i4jluJIj j^so 4- u . uJ I Jail I (jjljJ ^^y ^ ^jJI S.lol,uJ I Jaki- 
^U jUm5 SjLJkIIj ~jjj| «^aj (J ill (jjjjLxJS^I (JjjS (Jjj jilJI fl^jjjl dllj JJ 
CjUaxll ^jlfi -bULaJI Olj «ijj (J ill 4joJ| ^ (jjiibvjl (^Jjilj 'ti^ -kl-^ ti^ 

.jLicI tfl j_j3 4jjujJI 

4j1jJI jIj^I aajJU L-ljJj t_3^S! U j4Ji (j^J^" lT^J:! J^*" -^^^J 

j^jj jjo>o Jl ^J^ ^ij (EIA Environmental Impact Assessment) 

i-ljj Jl <iL^)!L LjUoI jl LjjiL, IjLjT oJ15I »lj-< I^cjSjj jjJoJI ,j1«j ^iJI jli'^l 
.4_oUo)!l j\^i\ »jjijjj LuUI jLS^I SLbj >_i.j.fl.^."..» 3^>L>JI jjjIjuJIj JjIjJI 

(^l^f^-J ^W^) ^H^^l CjIJ_j5l« ic_jA>^«j n.'i.e.u tOJJ^jUl 4ju_jjj^ 4j Oul5 ^lu 

^^ic tij-ifll Jai-All SjLj jw (jSJj tJUJI i5^u*o ^^ic Ijjji (jl5 L^Juy 10 i^>L3»- 
L^Jb^ iuUjiKll Js£ll JM^Ij LuLUI olLjJl (> ^ulll iJljl Jl ^L^u^lj ^l£Jl Ija 
jjliJI jUIl-^I ^IjiS Jj ^Uu^ll jsa. ji ^Ij^JI ,la^l y»lj*S ^ 
Jl j-,Sl LL^ j (_5j| LuUl jjljllj Ljlll ^ LiJu Uyuu dJJ J5 (!)^L-JI 
}Uj j^; l5 ^JI Desertification ^■x^Jl iy>U-> ^ ^i 5jjk> 4j1« 115. a » cjjjl* 



mJI -JUJ ^y_j5^)'l ^IjU^^I JjsUoj "iluJI g> (jL^I J-^' l >- (^ ^^ 

. Jj5jJI (jjjujJI (C^W ^^ Wl J^ Jj-^>i j ^J-*^' ro^ 
LyU jl 4j-i>jl 0JjJl>o jJalio <j£ j^^lj 6***" 6^ (lAv. ^ JL^I u^ Jj 
^Lt JbUL>Jl Ajju IfjIJjSjJ jIj-o^I Mj^fj W^ -kU>JI cJ-^j ^jjujL cjLjj>j5 
.I^jj^ UUlal IJjjJIj WJ5")!| Colju^Jl £y> jxi£ AJy ciJJI li^ 1 f^ 1 

J5 (> 4jjk1I cjLuLDI (j* M lh^I y> Biodiversity ii>*>JI £pJli 

<1**J (i^bj 11 fr^') £r JI J 3 " 1 - 5 ^ L ^ JI ls 13 " ^ "J- 8 *^ (^J^b ^ Ul ) j jLaI1 
.(^yiuJi f^xii) J£5 ijjuuJi d;U_jlaili tsjj— J*3 (^y^ 1 £y^ 1 ) £}y^ 

viillj+II L^JlLo ^1 L5UI jl i-oUl viib-Ull ills ^ Soa^I c^Lo^Jl Ui 
Lj L^>i (jL-J^I Ji»jj jj~o <> Sj_j«o (jl |»j->jj cijLw jJaL*«S' iluJl 4jL**j SLjill 
.S^jll ^y^jJl (jjljjJI ^J^- J! » J >^W M r^-v ^ j' U^*i 
S^ukll oL*aJIj Bio Diversity ti^ 1 f^uJl Ji* coL>JJ=uaw ^ J-*Jj 

jJAJ L> (jfJj t^L-' 'ij-aJ& 4_v!uJb ( _ f *jJi)!lj ^J-lJ I j»Ui*^l ^ Jj^jJl <> 

ccjjU li*i ^jtfS'i ^jLJI jjiJll ^ic (iLsa'ill j ouoJ iKAll <jl ^! 5_,Li^ll 

Ojjli Uj (^JjJI CjljJ>J-j Cj I j J uLWi I j |UJ L yjU jLajl jt>ol j Ji*£> <UA*JI <jUj 

I j"JI'' Cjlj»JUU.Oj I (j ,; - ■ -olj«JU<*J (_3>ll>lj 4_LCL)JL>2l pxjIj^dJIj (jLiipl CjUS^Lx 

JLvj <jls s. -i j I (jj _J5' Lc^I^u LiIjj oul£ ^^yLi^ «JLe 4jIjj <jl p*jj 

Cj Uv^oOLl I t_jL>w3i ^w ^yiJI Cjbtf-J 4iU>)! l-a^ill ~-uJ «-uj Jti-I |Jj«JI lift 
aic L^Jwj cijjLuJj CI; —.I.J 'o- jl 4jL>o Lojlc ji 4- u L ; . i J nJ Ujlc OulS^ 'lj**< 4jlil>dl 

t^JL^ jljjo- fjs JU-i ^_,i oi J! t^y^S^U oLL»^ci Strahller & Haggett 
Lu ^*i-j c.jLJl ^, :-^Uj iLu-,j 2j-Lu5 Environmental Geography 

SlSJlj cUI :JL,yj j *LSjJi y-UI" (jl cSjtiJI oljj (iJJI eij^Jl ol.a>JI j ^b-j 

J_=»- 1 (jjj L^ilj^JLwIj JjljiLj j-ioJl (> ic_JjJ>J j ISIuj I »JuJ 4js^iilj BjLil ^jAj "j^'j 

.Sustanbale development 



W I C '■ ■ 'j.'i' J u^j'ifl L>jJj£> j icjlo / Jj"ifl J~aill 



^ilU Jjljil jji^-j j jUuii^l ^ jJLj oic <u)| ^JLj Jj-^JI cto- dUi5 

'£>JI Cj5j Jj^JI |»JjJKJ Jl*J ' TiaVfc <>j .jL> j+> ^At aJLJ I ^IS dj t^J,yi tLo j 

j»jj2j j oAr-r! ^ L - <jLol fLul <j^ ^^tP- ^kJ.^1 j jUuS^I dUJ5j t&uJI 
(J lil olil^lj j^jkll JiL (i^Jl & ^J| dUJ5j colli Jl J^; ^L* ^Li^l 

l>j cOyjlll LujjJI (^tfljll CjIIu J Q.«.ukl I Ojjs-^l situ L-jJ^' *-9j* ^J 

Jj^JI cLujl* j «.L> U 4-uLiJI olpJl ^ Jili^JI J] ^jj- jti\ 'ilij-iJl ^jb-SlI 
^IkLj ^b ik-i j^jL>i jj icLJI owL5 (jl" :l5jL>JI oljj cSJJI J-j olc <Cul ^jJL, 

."l^— ijAjIs . .I^mijAj (Jl* »jl> J I 

L ^JS! (Geo) Jailli (j^jSU Oi^Oll tuLLdJI ale <GL tp.y_}-pJI ale ijyu 
4-JjJj Lja£ |JL*JI lis. (>3i>oj c jJUJl ^jjy, (L0gy) J>\j}\ »laallj C(_ji>^Jl (^^ULj 
<U*;uia)l L^aljiwj (yJjJlj (JjLoaSJI IfJuS'jJ (J^L^ t> ^H=J^' S^SiU oLjSil 

■ iJ! Ofj*' £3** f>M i 'c . " j . 4, ; , j . ; . 'i [S-ula 4_t a l.>.a.i^TJ la 
'■Lwt^J j_pwa)l alcj (jjLxJI alcj ColjjJJl ale Jl a~*l>j >lw T p'_ajjjJI -^ 

.U^ll 

J^jjuJlj Luj^iJlj L-jJsLjjUIj olslilll j^kll 4ijL> J^Suj ^Ljji^pJI -Y 

■(WjJi) 

alcj CjLkiJvJIj oLllj i_u~»_jj| ale Jl a^i&j : 4->5L;,oLl)JI L»j>.y_j : pJi -v 

. Ojui^jjl LjjfcjJ^cjJlj (J j *i! jj I j ijjLiljdlj OjL^aJI 
*J*^aJI Li->jJ_jjJ>J I j CjLijA^JI ale Juu-Jj l^^iojLLlI L*jJ_jjj>JI ale — i 

.i»jj2Jl 4jil_yL>Jlj 

jiUalllj aJSsillj JjljiJIj yJJJtdl Lp/y^jj^J- Jj»iJj : Olukll I LjJ>.y_4jJ>JI -0 

.^IjJ^JIj Lu.O J .^.11 LL>y_ajJ>J I j l^Jij^i oLllj ixjJl 
j^kv^a viulS' *l_j~> L^ajUt>j j_pv^JI LjIjJ Jjuiji 4.u.O.i.0.1| L»J>.y_4jjjJ| Lai 



.O^jjJI <j_Jlj yljill 



^jic i_iyCdl J.a,»i." dl)J5j tl$3y «-UJlj tLii^l <> a- ,jL M-^' 6^-*^ ^ m - - * -" j' 5*>Ja-» 

JJjij l4jjLG <> ijjJl»JI jjLjLdJI »ljl>duj Jl 4j>l>JI JUJL>JJ i^ J_JJ->J I l—uSljill 

.JjjJIj tfjJIj <L«->va)I <u>jul$JI j jjij Lj UjjLw Jj^l>oj l^j^ioj 

4..,>i.o.>- Jl <_>i>j^l «l>u cijjy. U _jl 4jJ>y_j : oJI ijJvLJI <> <_>Oj^I »—Sj L>^it 

^j» JjSl 4A.ik.ll £>lfl i^&jJl i^-uj^JI «-l_y>-Sll oift Jj-aiJ LJJjl IJIj t4j-ujjj jiLi-l 

■Lcvj (jjli ci^i y>j t(atmosphere) LS -ijS!l 6>*JI ciMiJI SL-J.I ojUII ^JaJI 
illlll (^£Jj ■; (Jj^V * • ) £ \\ ' ' J>\y>- Jl 'LcUjjI J~ojj <u Ju j>jj «-iLaJI »j^X 

.(J*i r,0) (^ 3 "\J! J-sy (iJJl ^liSj^ll j j*j33 4J ^ Jl 

jUJI iiii. ^j (hydrosphere) Jl 3U-J.I 4_ulli lib ^ l^lSJl Ui 
ti^Sl 4J^ill ^LLukll Liuj .(>>jS!l *k«» o- '/. V«,A J\y>- tJzJO J>i\ cjLLo^oJIj 
jjJI (core) v 111 f 5 '(mantle) Jjl;U.I ji jUjJI t (lithosphere)Jl ^j iA* o& 

jL>ua CjUj.i--v.o (jrf ooj^l l Se- 4.y».k II oLII *J-o-»- J-a-^J 4_jjU.( <Uok!l 

jLl JiLi J£ L»jl>J ^1 4jiy>JI oLII diliSj ol ' i i . 1 oj JjIjlj>-j jl^Jlj cjI^j^oj 

fliijl i_sl*«ol JL..o.>- ,jl » iv^i Jl J-^o ci)Lkx>^JI Jac Jjjw .Ujj£j AJjLJyj Ojj* 
x \ ; fo) USJI o^jil 2±tf <> it* «/\ JjL^ 51i5 jL>JI JUj .c^lDI j i-uUI 

• (lij-w 6" ' ' 
t(jjL<JI JjoUI SjjIjJIj <uLall i;tJ>j^!l Sj^aJI Jj"^I 6^j~^ u* ji^y^^ uj&i 
(j^ oj5oj l.f„,ii'i LiJ>j"il oj-iilli t4jJ_jjiuJl jl ijjUjJI -^jLLaII (>« juj^JI d>« 0_j^-y tfjJI 
LjU j_^>-^> d>« (jj5"."." (fjJIj (Sialic) JLuuJLj ci_y»j U jl ijjJUJI 0jjj-^9 jl (^. Co «. i i... g - 
islj£j cjjUIjSJI t_jj5jj <u<ij jIjj ^ L«L<I ^LoaSJI L^jjSjj q^h tfjJIj ^yjj 
jiLiu3' o.lko.JI iUji JiLiu ^5JI (simatic) Lu-JI 5U-JLI L1LJI ByiJl Ulj .y,v 
Ij^ijSl Sj-iill ^i (jl T iiliftj cJjUlj jjjLSJI Jl* Ijup jjSIj J23I LjU j^*-^ (> 

j£ jlkjj (P- 1 *^' I^m^jj i*jjLj L^US^ du> (> i_iiiio X>j^a lolijJa <>« 6^" 

<> L/L/i ^S\jZ LajyK^ iajli* o^! dJjj (Sial) JLJI »-»l ai>j!>U L c vL.> J I .S^ySill 

41>a3 (j J L»« i> v^j 53 ^y^" ^^ jj^^I jj->-^JI (> tS^I ^LiM 3 ^ JIj-JI llAs 
oI£aL. ,> U-L-i v^j 33 ^j>>^ («J=*» o^ ij^ 3 (Sima) Uo-JI c^UjL L^ic ^^Lkij 
JL.JI ejlijL) '^xJ>yi\ 3_j-i2JI diLw iw/_jl« J-^yj tV,i (>c L^j3li5 Jyjjj » j . > .i. M , i il 

jjiLijldll «-*>Ij 4jJ>jL>J| 5jjikwaJl 4A,JaJI 0JJ> cijAJJ ^ VY ^'j^^ (l*» LaJ-^'j 



Yo 



l^jluj y^^fl \jp*$$i> j i^jlt I JjVl J^siJI 



.(Lithosphere) 

r l 41JJI B j» ^b jikjj'i^iiji SjjaJi j Ji^c-^i db <> }% Siltf ^ ^^j. 
(J^ YAA> J\y L^£w J^jio ^Ly (y*.|Ji UUmJI. 3LDI) (Mantle) Ja;Ui iuL 
.4)25 i^A^, jl r <> t^ji; f c>»3 A-o <> L^L» <JJb ^1 jljil iiLSS" rjljXJj 
J-"* 3 -V^.Ji 6j^^ 5315S J-»3 cSJJl c5jI*J< Jailll o* (ijSi jji-jiJJl j,i US 

( _ ? li-Jl JoJllI o£. 3 i^y, iS ^ LJaUu. 4JI3JJ ~4aAu i}jj\ ■ *L JjJ| j£U| ^ ^.f.jjl l 

<u-i iijili jji^JJ ^\ ^ j .(asthenosphere) ^^jT Lf4 ^j ^i*j> ^ijuu 
eijjJI yiw ^ \ • . J I L^lo^ j^x, ^iii (asthenosphere) iLJJl oi^j 5^^111 

yijV 0* ,/^WI ->JI ^ (J*.u« •) ^YV • J| 45L*-, J^u jjJI |j» ,1,.,.„,|| 
(asthenosphere) ill, ij* U i ji r,r <> li» JSUI <i^ ^ijS .^JJL ^i 

^» US' r>H ^II oliiL.j j^j^JI <> <^> JSUl <> ^yjl t jy*J| .J.JI ^ jIj^ 

.JjA>JIj (jj£jJLJIj a^uajjjUl 




4j*Ua)I jloS% djya loS 4jJL&\ ^ij^fl £jJl*JI 



Oyv. Lo jl o^jSl *-J j' (Core) yi-jSl yLb) Oj^i-Sl SaJaJi oi» Ji-I £^j 

(> ^51 jsij oU£ oli jl r c>» ^^3 (Centrosphere) *±££\ 5Jj.Ul si^l ^b 

lu-jwj j^jjJIj J^UI yJ SjIp Olbj yi-jSlI CutplLS Luu U>1> v^J 33 (/" ^ 

jS^ 4ii yl ^-^Jl 4*W oUjjJl c^wbjl .^-u « > J\y» l^-j \ ^ Lpit^ 
WA>) »5 YYYo >il»>.»..' ^-jL>JI <y» Jj^l '6^>^ <> uj^" l -r JJl * SL*~*ll y^'l 
^1 jLIHl j yjSu j^Sj .JjjUj ti_po ^j 1 -^ 1 L>>J=- yiJj ^ ^J '(Jr" 1 
Sj^aII Liu tJ U>-=o^l 51^ L>Jj v^ bpls lis ^j jI>II *Jpw L>*3 £^ 
U, yl^lj <1a* 2+U o^Sj (J^V^o) pS \YVo Jl U>i c_Ll J-*. ^1 LJ3.IJI 

IsLiSJI Jjuwj t (cjLsUL5j^i W • •) *<£• ^-j J -no ' ar 11 ^ J! ^ IJI v 111 l>b* 

• W J! J^v- 
(ij!_y>Jlj (jjLijjillj iijLwj£)l Ljlo iftlcl 4jvjI Jl y^l f-^ 4L *^' o=°v 

.^jSU 3-»-L,Sl culjukll uilu^At J_puiJ cjU-o.^:iJlj cjLu-IlJI ola J5 yl ^1 c^JI 
iLoUJI jjJj>J! yUj l^'v J <!>llw oM-el ii^ill 4iiliJI y^l cjLLJs yl 

(Oceanic ^LuLj (Continental crust) Ljls io-iji ybyui ^LfS 4^>^lj L>iu 
^jbv ^Jj (Mantle) jbbj (Crust) Syi5 jl ^jl. y^!l v^^ ol* k^j crust ) 
»Uii .JjS cnb> r du*-u ^j^l ti>>Jl ..(inner core) ^ii-b vb (outer core) 

Jl>1j J <'\- JjJ^JI CjLo13- yJ^ljJI jb>^l JM> 21*111 jl_»ll oia (>-= <>J Lh^L^ 1 
ilUJI 4i-aJI yl ^! iL * UJI 6*f ^bju.c-ill o^l>l <> j^yJI ^ ^1 ^J.IjJI yj 

:^aj 4jtw (J J£ll jjjJI pi . ^ yliylj ubjil Jl ojjjj |»-1u y^i-^lj 

.Atmosphere J>\^> oMi -I 

.Hydrosphere ^U oMi - v 

.Lithosphere y-jL. o!>U -^ 

.(i^sj^i oj^ill) Biosphere oL*Ji oMi -j 

:ojjjj |.-1L. liaj Centrosphere yijSll ti^> --» 

. SJ-iAjJ I a <UlL>Jl CLiLSlL-JI yj CliUjJa — 2jl 

.CullyjUlj JLU-I5^I iiji, -1115 

.j-fr/vtl JS^JIj JjJJkII yJ 4ij5JLI yi»jS!l Sly -ISJU 
jLajSl jiT t_A^L>j ..4jui~< _jA yi>j^l CulLtkl ^olnJI jt - unt'l l yi ,^1^ li*J 



YV 



Lfiiuj u^i u»yj*> j i#j« / jjVi j^iji 



cH'b 1 ****- y» <yW tiJ^ 11 ^^ u)( '■** o»^" ^i^ u.li ^jSi olLiJ SJiy^Ji 

.(Hydrosphere & Crust) yiU fcuUij s^Di ^ . ^ 

<lu_>*JI ^i^^ili 4aJ» ^ 3 c (Upper Mantle) ^jLJi julii <ll .y 

.(Partial Melting) 

.(Olivine & Pyroxene Garnet) o^j^Ulj ^LbJ/il lut .r 

.(Transition Zone) SJUD^ I 55jkl I . * 

.(Lower Mantle) ^^Ji-Ji JjoLLI 4a^ .0 

• t»o*-«ii J^uJij jujjvJI iiJa ^ <, (Outer Core) ^jl^Ji i_JJi .n 

•o^j^J ijJj^>Jl ^j^jil Sj£Jl 5i»t ^j c (Inner Core) ^JL>Ul i_JJl .v 

Ifcj yl^uj ^^1 l^ 4^uuiJI Lifij*** v^l^ Jj Jaa-JI j^SJI j ■••,I J .-: ,.l| 

dllil ls^, 3 cjJi^^i ~a2A> ^ ,|_^J| ^ b^ iiMc .illjj LtJ l*J o^^ls Ijl^. 

C^LJ ^1 C^liuu^lj jtko^l ^IjjJ oljui cii>Ul ^,Sl Ju^u ii>.^ C^Iju 

jljfc^ ^LUI ib^Il ^L& ^1 j S LI| r ^ j^. l^ ^ iL,> ^ 



upper 
mantis 



, , depths of known 
"^"""pley partial melting 



hydrosphere 
and crust 




lower outer core inner core 
mantle 



1 ,000 mi 

1 ,000 km 



.^J'jJjJl *#!->ll JUjVl >Tou^> ^Vl oUUfa) ^LuJI j^Hiu,-! 



Igjjjuj U^jVl Lo-^JJ* j i#Ji» / Jj^l J-»*JI 



YA 






4juUAJI oli*aJI 



31oL> 



j^U 



^ 



. i>JLo9 <L>OC oLm 



olJCjlj;..!! 



jUjLSJI J^IjAJ 4j_J-a* j|_j*t*U-l 



ij«ujja)l oliwaJI 



.IjLc 









iJiUJI- 



pl*J» 



^ Ul 



L^ 



Ul 



iJ-aJI 3JUJI j l5 li-Jl *->>Jlj 
.Ul* 



M3j* 






iij*»J' 






t^uU»>j orf»j"iH 6* ^»l* oUjIm 



<ojj ji» jl>5 ijj^-° * ^ * 



*jj^ jiojJL>5 (jj^y- V"v ^ 



*jjj ji»jl>5 (j>4* ^ ^ 



jI^jLf "\rVA 



jiojLf "\rov 



^j^fl -Ja-i jjS \yj> AY< 



j^oJI »J=uj iZ. i . 'v . '! IjXo 



TK> 



y>oJ I j»J»~> jj 3 I ji» ^ "V • ' 



j^oJI .yj j -.' 1— U> » ri IjJJ 



W' 



O^J 



*,■*! 



^Jau> 



4_>Ljj 



^Ul.ti^UJI i>l— 



(l^jljUJI) jajUl 4j>Uu) 



*\ySi\ iw» .ii* (^j^l jJafl 



t>uli«1l Juk* (>>j^I jia5 



^j^l -Ja— pUjjl ia— ijio 



jL>uJI jLouCl ia-jjio 



Cjlkj-^aJlj jL>oJI fUJ j*e JJ^I 



c (j ^>ji ^-.lisji j j^jlvJIj ^uji J^) L^i oiyJJ l/ -^* JI j 1 ^ 1 ) ^l 11 ^ i^ 1 ^ 0) 

i^Jlj «jl>Jl <> iijl^! ^l-^J 5JL— JL- ,>-5 ^IjJIj ^JiiJi oW^SJl (u^T% C^ 1 ) e^ ^^J 



Y4 



Lfiluj u^jVI \jl>j1j4> J i#j£« / JjVl J^mJI 



'/. rvr 



7.V\ 



7\r,Y 



7." \,Y. 



(jJj>JI (jjjj) t^uUJ iyill 3j~JJI 



0»J|'"""-' 



(jJKjJI ~k-< CUJ*J Ijio Y ' • * J] 



4-iw UJ^o t P ' ' (> _y£i 



d)Uax*jJlj jL><jJI (j' J, J*'' *iJJ-H 2 .. ..•. t| 



(jiljMI ^J-jJjjJjJ I jJJtl I 



gJt ^jOiJl Saj^Ij 4^ ja Uj^. J^ ^^1 jljj^ oLUp ^OpU aij 



u* 



U 



JjSjl I gT«l*S 



L*£jc^j^I^1j j iiui! cj! J>6 _^iil ^ ^JlL^j Uli o: 



j- jj*^ cy 



UJb; 



.U-jJjvJrlj dUiJl frLJp jS'Jb 



Continent 



Lithosphere 



ocean 




I^Juujj o^jVl L>jJjj> j l^SLo I Jjifl J*aiJI 




,U)I jLul»I '<LUt 4jifuuil5 a a 



n 



L^iljjj u^j^l k*jl&> j *■»■&» / JjVl J^iJI 



ate tectonics 



Seafloor spreading 



Md-ocean ridge 
, . /' 




Volcai 

Subdiction zone 



Hot spot 



(jjJLaJI lf**9jj tgJj^j ^yx*. 
^^ l^j^I c«j£ j« ^JiLij ^oJl lo^]\ l^Ji) i£[jj\ ^UJlII dib t JL*J| 



rr 






(> ,_&■>.- JjSlI L^liij L"pA,n,. ejJlSj tl^le otoJIj o^ 1 ^K Ja**- 5 jJ-^ ^L^' 
oia ^Le jj^ J-o*. ^l»jJI BjjiJI JjLj 4->j*jJI JjI^ J^ Jj tLJbJI Ajj^JIj JS-iJI 



bplosion 0! 
lie fen 




IVQCBli 



Tb|ilions of years Wore presinl) 
(. (pU jLjio i,o) y*/fl oj£> gjjb ^»jj JiA 

^^^-u ^jillj 4ajL> 4aL> j l$ie UjJj»o Jii\ lxJ>yi\ ij£ai\ j i_i*-all (jIjIm o! 

jic (JljJbj tliSLw \j>\ Loj*£ i-uLJIj C^ljlill iSjj> (> »- i . U .-v ii-i/ill £_}JlaII 

4^ £_jSL» j5j j^ojSfl 4jj.j ^jJlc »_jSi j^jy i-yLJI <> u^j^- j' 6^3^ ori^y j»ljJa-^»l 

,_; A ."< l jjjj .liji-l JjI_J*J «iUiSj tPJ-JI jLLU j loJ-JI 0_}U Ujj }L» jl 4 4i-aA 

C^lkt>uJlj jUJI CLtAj ^j5u3 JL>JI (jl *-^^oi\ jlo3% jJ^fliJI Jijb i>j &>X>- 

I < '. c LjjJ^o -ill PoJ-aII JIpClo JjlC L^j. ^i . V Ijl u .. 7 i 3 Uj-£ rj-*^J 

-k-, (> ^ J=y*i Lo (jy guji ^>J <■£> Cli Mountain J+>JI Jsyu. 

~4.,..."\ ^jSlI ~k-> jy Ijlof • • e.Ul«JI (>u JJ^»oj Hill JoJI <>P jJjoj c^i-j^l 

jl ^IjjJI i> .*£>,>» $4* ^J 6j J L»J ''j 10 "^ ' J 3 "^' 0<W JJJ> M ^*i "^ £*^' 
(JLILu li^ 1 '' ';r^ cijUl" ^Qm.j Lu3 l$-A*JJ iLals jl ojjiis JLxaJI J^-yj .cJ^OJt 



L>j 4Ja.cv. J I ^i>lj^l Lj~u _jl*j (j2>yi\ ijj) 4ikl« 4JL Jj->JI AjuUsjjJI Icj^jil lJjAjj 

ijiLjjj^l icj-^jil lJjaj Liu cJSl (^jLoj olj t5j^>-l 4ikJj jlLJ j ojju>.j Ijj 

flijjl ^^aiLjjuj <L> 4Ja.u-v.aJ 1 kjikUl ^$y~x» j^S ,*jij_tf c^J^' r^ CH s j-* - ^W J^"-" 

cJMUl iUjjj Ijjjj cJj^-JI Jl J-^u <j' J! J^b* (^ ^ ^i^* ( ^ J ^ JI ^-b^ 1 

.JyJLi jjL>Jj JSLi j Uo-lio J^-Jl Jl Jj^JI (> JLiLu^l (j^SL. C^LvJl ,_yMU j (j£lj 
LytSJlj c 4jjtcl5 4_>Lu (jj jjiSj yuo\ ilo3 4j>Lw Jj^li t <Lua^Jl £>£ J^»Jl i_a!j3hjj 

(u>5 JSLi j jl>j3 Lis JL>JI (jl US .<uS ^U c^j^' 6* i^jj iU^Li 1>L*»j jJjj 

UISj ciJjL^JI J«j}Ul> cJjAJ IxjLulo CLiLcj^uvj JiLi j <JaIu Jj i'iiyxla jl 4. Lsi . 'i .o 

-Lij SjU *ij Jjuj ^ki JJ yi=u LjJls LJUII JL>JI <u>s <> 4<yuJl JJy 1 dJ5l 
)w JjlsJI (1h ^jjjiil «j^>JI JjJ= tijL-«jy (P-* - 4jJ-»*JI oia j-o. " ,"j tjljjj-^Li L>! oijil 

JL> 4jjju 4jjjoJI J^ly^ JJiuj JjuaJ I iSjJ>- uii_jXi3 i <ji>j}U iJji>waJI ci^UJI dk-> 

^yic JL>JJ 3^1*1 1 cliUj^uJI j-aGuiJ IJSLaj .<ji>jS!l ~k-> ^yic <lL ( _ 5 JLi—J) «-lj^l j^Jaj 
\y>y» ciuj ^jlllj t^j^l ~k-> cjj>o 1»jIj1«I Jl ojLil <jjj U>! ^j^' J^" *-*-°J 
cj^ ^1 ol^jLJI c^L.^1 *JI o-jLil U y> 3 ( _ 5 ^- J U>JI L^UjjI eiL^>l Jl J^i LgJI 

(jiij^l j <Ll» ( _ 5 il>JI lil ^JJJtil 0«j^J- Oi^! u' -^y O 1 -^ C>«J '-^J ^W J^J' 6* 
yi i±JJJL>Jl aJbJl dual jiJj .(jijSlI ^k-< jy jALkll ^jlj-JI «-j>JI <> jJjSj jj5I 

'iJLc 4JLi5JI iJLc iij ijuL j ykij c<_>ipU tiji^waJI ci'iUJI ojjj«j' JL>JI piw 

aJjJI CjujI U5 .ykll c«3lj3 JJj j 4.o51-v:;j (_5ji>waJl ci'iUJI CjjO' Sj_^>jjj tO-jjill 

ciL>tJ>i 5ic Jl J-iu j5 i^j^l Sj-iiLI 4iji>JI JL>JI ej|j|jjjl (jl LojI cLuj^JI 
j "^J 4jj>y_jjj>JI ^LuL-vJI oia Jl alxJl J-ayj Jj .(j^j^l ^tx-' lJ^ J^' f^j^ 

i±JSJ>uJI Uv OjIjj ^jJI <LJj^l 5Jij>-Mil CJJ15 (jlj (JjMjII jJjS- «~<IjJI (jjSJl « — g . ri" *i 

JMi. tULnJI jl>I Ujl*— j U>j »15j tiJ^JI j-i^ cvLl 11 (jja)I LIjl. ^ dliUaS^lj 
Jbs cjj>o j-«i>o Jjj>JJ iuU ~*uy>-o "ili£ dJLla (jl y J . 't ."v..»lj jjJu^ll JLjj?^ "CL^Ijj 

U>j Cluua C ijWJj^l Ciuv." _ 4jjlji»^!l _ 4_w>jjLJI CjL/LuUI ejjjJLj aJ .'Luiijil 0j_aiJl 

i* ^yL^uj "^ (jLjjjj J^Jj Jl*> (> 4i<u>J Lj <uJ>j^!l ojjiAJI (jljjl (jl tUjjjs 3jb->j 

oia 'buiua —LiaJ) jLkj j3-|j OjJaAll OjU (JJ CLiljljjjl >— < ■ > . » ■■ ' ^1 ^-LijJI 4JuL 
JL>JI 4jjuiu 4iJ Jb« dlJLl&j t^jSlI ^L-u iooSJI Ouuu ^ill Jbj^l i^ibljis^l 

^j^I jrJx-) Cjj>o (j^jjjLil ojjj*- (j^£j (jl JJ Mi L « j1-> Ijuj Jj^I (J_j£j ^^U 



5-LLJI a-3j jj t(jj^LjII ^yiuJl £j2J| J lis cjuu j5j 1 4_>i jaUsJI «jj>JI <> piwii 

J~=u (jiij^l ^Ja— OAJ Ifu L5 «I>JI 5JJ»JI Liu Cjljio_aL£ ^ L^Ju jfilJaJI «j_>JI flajjl 

L^JaLwjl 3j-iJ Lfjw JL»Jl cjjial L^jSfl S^^iAll cjjoaI IJlfl ^JlllLj - ljI«}L5 Vo JI 

(JjaJIj t_Loljj<J|j _L,jJI Jjio Jlj^JI ^ Lgjjiajj lo-i-Vjl CulS jbj^l (jj U5j . .Lv 

. <U Li U j ■ ' g ■* I ! a 
l±>J^ > -, g, fM <ri ^1 CjUjLJI silt JS j ^Tjlll JjuJI Icjj ^j* Oyw (ji-jXlj 

. P_a-i>jil lift j 4JL>LJI Llu£ /«->l>3 

ik~,l_jj ^Vr j>Lc J ^Ij^Sfl BJA Cjj]^. J5j ciijjjJl lyvkJI ,»l_JoSl jJJS CjILiJ*JI 

cjL^SlI ^7 L^wj t ^ . ^1^ £L, 4oUIJI -1^1 oia JaLj c^LV^JI jLs^l 
li»j .j^i-r ^Ij^ ^L jL^JI J L^J SjLaJI ei^Sflj &u»wJI 3_^jJLl ^ oLJlj 

(>*£ ^ iaitJI IjJ ^u* i(3J£JI jbvJI) ^LLu^JI j >|J Jj*.^ >| |^| ^ c^JI 
tjlo W • 4JLw ^ifi ^JLLo ^oJ Jxs- ialtJI o^jlj (jjjJI jlj LJij J=jis jla ^U 

J^llj OUI CjlllL f^ly ^JUL^ jLvC^I silt JI (^4-iJI *jj, J_C^j Jx>U~U CU> 

^1 iloSJI ^1 dJJSj cL^_^j (^4-iJI 4*.il jL^I > j ,.,„. : (jill ^jLiJlj (/i-IJI 
L#J j^.3, ^ ^^3 >| jU^Sfl ills j L^l ^L^LSJI ol ^ '0*^1 *j-i v^^' 

. l g .».o....i. i (_>iaAj LjJiSJj w=ull OjIjjI 
O^jvIj CjLaljiJI ( «j^, juy Jijx- jLcl JI u^jjJI (jj OyJjJI JjJI (jka 
J^ (JA^IyJl ^Jj A^J Jai^JI J^u JJj t |J5 ^ • (> jj^l Jj J^u jLo^SlI (jSl ^yJl 
L^5 J5-Soj jLcSll diLu jbvJl (jl Jl>jJ jij .J=ul^J| dJJ Jj^J I g - ,-ff_'. CjLsI^I JL>j 
^A--J ^yJI dlb (> ijj^jJI (^LaiJI 4JJX> ^ IjjL.Jj3 ^LllLj iJlifJl iillJKo CjUjL 
oaljiJI £jiai~u "i tbw Lp5li£j L^ilojiJ iaJ£J I lob CjliuU Slj^ jyJL. a ^j,l| 4j<_i^ 



c(xo^Jl v b£JI j jjj^JIj ^UJJI J^^^) t(fliJ £J| 6 I^1J ^jl^JI jlUll) Jjll v^ «^l_y (\) 
*i-Jlj uljiJI <> ^jU*! C^Laoj 5J_J_ (>J. ^I^JIj cLJUl (jL>t£JI (l>^J^I)J ( illil1 ) i^ 1 ^ ^^J 



re 



»jjJI ul iUJ J*Ki .jUpSII dUb j JuSj-sJI oliLiSJI (iljio-'il Ub 111 Lj_JI <> 
kjyu L» ji JhMI (jl_jlL kJj^j (j'jJi ^v- J! J 1 *^ ^>^>Jl j l^hJJI «j-s> jl ^jS^ll 
aill ^J-e ai)l Jj^j Ul^ dllil Lxi»L>JI j x>ju Ai\ y> lift £j3j c^ji cr>^ u 1 ^^ L^ 
'i>.y, 6£> <U L^Ju. J£ o 1 ^ 5 ^ 1 B -^ -o**-^ 1 o-y j*^ ^'j dJJ - ! ^ *> H^J ^ 
~l r i jljii.1 j Ifrlu bus cjlilkll siUb cJiiiJj cdlii) Iuj <u i^L> 45U> <dj <u ^L* 
Or , ■■ ^^uill cLvi »jk^-! UjJlas .iiiT UD^J ^JJI oAsllSJI iili>Jl l^&Jsj jUJI 

bjjji <> (j*^^ 1 6^ ^i ^ L -* 11 ^ c?*j -^ s* ^ ' ^ Lui ' uJ = uu ^s^" y^ 1 

n 4JL3JI oLaJJ ^.aiji (.UL3 j*>H\ iJLJaJI oal^Ool ^ jLe^l dllJ jjyj 

t^slaj jlxoL dilj Jjy (J ciijLJI (> Juil ialt Siit Jfuiuui ti*JuJI 4jL> ^ kJLLl 
^A^^li ji^Sl jtuL dlii Jjy c^uuup t&UI siUb j iJJaJi Jbj39 ^IfcjJI lJJsJI 
C£±> 1 3 dilj Jjy i«JJaJI jjI-oj tj i» Y« • Jjy l«JJaJI iob SiU J^ai ^ li&bj 

jl 4luu<JI jb>JI j ^J Ol>o "^ ^joAjJI OiUitJI dUbj o^ftUaJI oift (jjl .ji» V < < Jjy 

. .4jjjJJI jbvJI ^,j*!l U}Ul> 




l*JJ;UJ ytfj^fl L>^JjA> j i»ji» / Jj^fl J^i}\ 



n 




^Uc^l j jLajJ! 4^j.j jL>JI jUcI j 6^1^11 






0). 



.i._jJI iUlj (jTjill <> iijl+s-l cjLwj 3J_J_ ,>i ^jUIj ^UJI 6 LL&J| 



rv 



ItfJjjjj u^jVl L>jJ_£j> j i»ji» / JjVI J^iJI 



. Atlantic Drift 












■ i ^, - « T - - L--=: 






¥1 J 



Mi 



. r - i -A^ 












"-. ' '= -,t 


"--- 










'IT 

r, 


-"_ 






r =-~ fc !■ ■- '-. *.< 








=L--£riy--- 


•^ 


p 




_=- = - — - ■=■_. 




f . _ 




%«t-3 ;=J __^ j- r- ^^ 








wMnlf /\ V \ ■ 




_j ~= i r 





- *■ *» 



■***" * "^ 1i 



ytfH 
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I^jjjjj o^j^l ^rf^^f j i»->A» / Jj^l J^siJI 



rA 



Wave movement 



Wave 

hgjghj 



ClBSt 



— Wavelength- 

















Breakers 



Wave movemert 



rNr-o 




Shallowing water 
Bland is approadnd; 
sedtnenl on ooflorn is 
disturbed when above wave base, 



OjljSJI jOc ittb 43\h & oj^O J c£*> ki jl**U i«I>ljJI OjLuJI 



r* 



Igjuujj urf'jSjl L»j)jJ> j l»JM I JjSfl J^ill 



Wind-driven 
currents 




-#- Deep water 



■ Deep water 



upwelling 



Thermohaline circulation 



L^jjjjj u^j^l L>yjj> j k»JA» I JjVl J*ai)l 








winter 



virtd __. 







tmi 
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i**S 
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4jjl«JI l^>ljjj ijl>ljjl l^jljLuj (J^j^I jLxj £^JJ j^> 

CjLLiaJIj jLkJI (> IjjjS' (jl Luilll 13M11I Jjl*j| J 4jljJjJI cdLJjJI j£p 
(ijJv^aJl i_9}UJl jji>J fjJ^aJI (> iljU Sfjui 4ljA ^^ic itfjuauj <jl*j3 CjIJ Sj«eUll 
cjljuij £jJ-aJI oi» Juu diljjj ^(IjiojLS' \ . « ix-.jjdl j 4JL>,... *Jjl> (JJJI _j»j) (j^jSU 
u' J S> 3 7?^P 5JjL» CjLaS' UjJlC «ijj' ^ill Bjg.^ill jj.VxaJI t> AlAsj OiLkts^Jlj jL>oJI 

6* Jyjj L» Jl Lfijjr* i»jj J-^u ^1 l+f<il\ iJLS'jjJI jwj>JL. LuLLp^Jlj jL>oJI dl> 

. i-uUl -Ja^ jy LijjL»o ^yJI ijjli'jjJI CjIjjUI L$jJl> J ^yj ljyj> i»jj <JUSl 

jL*jJI yljtd ^j-ou SjAlJas ti^oLiJI ol» ,il,l:i.o:; l^jlko^j (j^j^il jL>o J£ '•'■■■j' j 



f» » J - < L^fili JiaJJ t(jjj>-^l j^>oJI Jlo) 2_iJ ai=> jUvjj IjJJ IfiS' I CJ LLu->.jJ I J jIj^JI 
Jl (jJ^iaJI >>^l >illJ Jp-JJ («i> flill dUj fjJ^> _>fC 4_yb>jjJI iMJ>JI f li Jul "UJjuy 
,yi> CjLLuJVjJIj jb>JI (jL«j5 sLii'l OjAlli (jjjLoj Ixl>^oJ| lift Jlij aj ■ -j^ Jsli>o 

Jl l5 j 3^- '- 4-0 'j^j^Ij (jiUi-J^I J dUJ jjy Ijju a5 cfLu^ll J (jjj (j-^l J! J-aj 
y>d\ jjIajj . ! ! . . . J-oLSJLj L-cvJI (c^iMij 5_jL^JJI jj t<ujjL> ( j£ culjUUl »L>jJI 

(jl Cjjj J*3 ij«<iL>JI CjSjJI j Oj,o."i...u.o iajJaJ L^JLajJ «..j.u ^jJI jL>^JI (>» jj->"^l 
t ,jlo <LcU (jla c 9~*i V — ^ (JJJ Tj'j^V. l ~' J -*-» J bajuj /<--"-'U i_ijjil I—lb JjlC Sjliaj 

^jjj ^jJIj (Hot Points SjbJI LUHI) ^L. iijjjJl ^j jUJL lUo-kll oLaLi^b 

CjIjjju SjliX-i^U pjj-iw Jj ■*>J^ Cul;o^i ijjjwil OjLsJI OjiKj^la 4_uLS\jJI sjjJ>JI L^-iS 
jjL>JI dUb C1)Liji^(j (j^ CjIajjI jrlv>Ci-»l (J-C i_jjb>jj| (_>iuy CjjjJ>-I jj^-jI v>oJI flJ 
C(jjb>oJlj l4_aij|a. ct-jjbjjl JjU 4jjiaJI CjULjJI (JJJ vj.iS-t <UJji CjJJ>-jj cSjLsJI 
fli £j2 <jjj CjIajaJI diLo ^jLj CjuLS" -jJI Sj^Jk-^l (jl <_sL<JaJI (jjja t Lftjjij ...dijjJIj 
c L^Jlo i—jljiSil (jjj (jt«jj|jj| (j5uJJ (jl Jj3 CjLiLj wiiJ «- la_^_J ( j <uJjco JJiJ _poJI 

. ! I'ojjjjiJI LjJLJi>%— ; jl wi 2 u-iLvJ' 
jIjvJI (jb«j5 fLol cj^jjw (jl Jl 4i>jj*JI 4_L>_aJ_ajj*J I cuL/ljjJI jj-iu 
.(jLSUIj (jU/JI j (JJjjVj ^yjJI LJLvJI Lp^jjw (jp iiLlivo (j-aLil j cjjIS oLtujvJIj 
ijjj 4JlC j^Joj Uj) diLkjjs^la jLa-oJ I (jl*j3 jaS ^jLSoJI LLiill lift Cli^Jjto -iljjjj 

xijy I $ " o,;.q (j"^( 4-»jLjJI (j^3 SjJLjjJI ^L^^LJI L^cUjjI J j»«j 3jjLSjj ' uLl> ^L^^L/ 

4_uLS^jJI jjJ*JI cH JjJjJI L^Jlo xijJua c (CjLkjJVjJIa jb>oJI j «- UL 1 ~b~j |J j I i ,...i.o jaS 
ljJ=uj ..((JjLfil i=ujvjj| jjj>- Jlo) Oj^abJl CD Lku.-v.iJ I <j^ jJjiJI J a^ajJI JJbLij ^1 
j^Jaj CjlLphjJlj jL>oJl <jbu^ j_j9 (jj^u Jill 4jJb>jJl J^MJI (jli cLLilll IJl^J 

L^j *ijJu ^-jJ I c cjI Lc kJ Ij jLa-^-Jl (jL>v>a f-Lo'i LulJI <5jj>JI oia «j -ajjVjj jjj-Lpj 

4juA ( J£ ^JJJJ j 5 . n . 'i . 'i C u > CCLiljUiJI C.CV J (^ij^l i_3_JJ>- Jj U^*^' ^> jj"^ 3 

.4_Jjl>JI J-j^^LJI (jj»5u j L>~iLjI Ijjj t5Jp <lL>.Ijjlo SjjL' jj^_oj 4jJL5>j ciiLbuiu 

(jlnjj pLol Ja^ajai- J_ai> _ic 4JjL& 'iyS JiSj (jj^ljJl (jl Ujift Cjjj jiS aJ <j^J 
C(jjJuJI (jj (Jjj^UI CjI>wj^ Jl JiXoj Clil Jj Jl Lk'-.tu 1.^, A«J (_H=V.J i CO UaxxjJ I a jL>JI 
.((JjUSJI j^J>- J JLsJl yn U5) ilw (JjjJj 4jUI (>C Jj_y> OJj LLuSJ JJi L ^ - Ah j (jj Jj 
Cj|jJjji»5JI culil Lail (jj^ljjJI oia dJ_pou> c^jbsjjJI JaLilLI Jj_aiaJI rtij^l 'J* J^J 
»^>JI flijjl tjjjjti (j* jIjJJ—iIj LpjU JJJ><JJ ^jJI 4_vk-iaJI fjA>oJI (j£ OJlCLulo 
L^Jls iI$_>JjVj ^1 LubsjJl imJvJI jj^n (j£ (jj^ljjjl dlJj CjU^aS JlcLuuj .'ijj\SjJ\ 
"kjjjlSjj diLd^ai 4juA Jj5 LajLjI -iJjJJJ t UUj ^_5">ll; (^JJ*' t^-btju J jrjjlllj t_jjui>j 



jj^>- tijLfJI Jsu^-jJl «^k-/ (j_43 CjLuijjj j JL>JI y> US) oUib OjojjLs OOoLi- 

oia 6^J c «- l_JL I jJLj j^s Uijjj (jLS^ Luj SjjLSjjJI cj La ail I oia (joj<->* .(^IjL^JI 
^jjJI cuLLlo^JIj jL>oJI 4JuLol (jjj . .SjjLSjjJI j»jj>JL Lajljul i-Aiy Jj«j cjjL^JI cjLaiill 
jjifu jj51 cdL>-LJ IjjLc Uuj>j [j-iHl j (jL^ tSJJI i*-/jjll o^^l j^*^' p>Jl jJjwj 
jaj c^bJl <uu>o. Jl J_^>j ^l> (jiLSu^lj j}UJ^I J 1>I <J 4_JL>Jl 4jj*.L« (> 
OjLill oL>0 - l j JLAll Jl jIjjo-<L LuLji^ll Ojlill flij^ '"L^uJ jIj.oj.,.jL o^LX; 

jL>j ->_J->-J "CuLjJI 4jjj5Jl JjlLiJI (jj (jl ^yiljAjuj^l IJJ& (jj rwiuj ...4jJjJ^!l 
(jj i_3Jjl Cjlj*ic*J PaJt-oJI a'jj) Ji&ja tfUJI j PaJ-^u x»ol Oj-obw CIjLLl^jj 

.jjIjjJlIIj (jboJLlI viilj t^Jj-I ijjLSjjJl ajj>Jl IgJw *ijjus ccjIjjjjL£JI 
dllj jl ^^-i^ljuj t ( -_i!>li!l Jl "UjjL J iaj (j^-y Lo jL>oJI <jj (jl LaJ -»wJj US 

i] L^5ljjl Jl (jLu^ll J-^u J <Uole 4jllL>- OJAj C(jljjjJL r^>-LjJl OjdUi <GL*j5 (3*9 (JJ 
j|ju^> J I *-o->o (jj LajJLla (jLu^ll L^-aLo I oiSj <UjJLs- ^»i t "Luolll <G!>li!l JaJUJI j 

a*j ^1 ^_&jjL« LjILm }Uj«j dUj JLu (jl ».ki .; Jj tjL>JI dlb <jI*j3 j_ji (obilj jLUI) 

. .<L \J .J x l\ ijjjjjl JJLsOjIa cIjLjIjJLIIj CuloaLiil (jj JyJmJl 

11>JJ>- ouLioS'l ^1 Cjbolxil dlb J5 j (-JljiJI J.,' 1 1 ifijj 1JX0 4ijJW oijAjj 

. fj-o_jil IJJ& j ^4jLJI UujS' ,*^>IjJ 



j^ l#~;j (j^j'il L. y .flj Uj Ojlj^Jl jP iib>-*AJl (_jU£3i Jjwai J *i^~o 

0}b*~J 01 4_A^J cjtO j^ L^iP rc~i Uj AjjL&I e^-d jUljflJI J O^tAi^l 

lilj US' clij OiU j.^ J^ jvoOJ ^1 SjlJrl ijJrl *M UjiJ Jpf}\ MjO 

!ja ^jJl oJ-gJJ la JaJj .*ijAj Lpj jiTl olwU>-lj wLftLij: l^oU J.JL..J: 5ij^jv> 

jJtJl iUJ c--»j |IU)1 ^L*i UT ^b^SJlj J^^lj OljJ^I tik£ ^jl/" 

.5j«Jl uj <u> jJb- lo JT J^ JJaJl o*J c^j^iJlj (^a^-lj ^sJl ,»JwLJ!j 

. Jjwa3 j^ jLj UJ J-^L&Jl 



"U-Jlj (j'j*" l>> ^jl^^! <^jl«a«J <d_J— / (jj_o jic ^,^1^!^ c^jLJI t^^oUJI t_jiSJI ^J»j (O^jJ' 



4jjjJJ J^liJ! jj^jjJI iLoj&lm jl ojJlUI 



V^aJJiXI 



C^jluJI djjilD ^j-alxJI aj^jLoJJ JJJ>%«j (jjjjj <_ hyu J jJ-LlIlj 4j_uJI «-ULc c-AJjiKj 

(lUiilL. JjSlI i>-jJL iuu^ ^y-uJI cj^Joil L5 *UJI j»j^ai <jl9 Uuyul\ (j 1 ^ L.!j 
t±jjju> jjlc »b Jliu i_jLojj S^jjS' ^-j-^ lP^ *U=«jJI li» 3* US' <jl >±lu->- ^.^jSij^l 
^jic Ijty <_5 JJI ^jjJl jl (j^SJI j^JLs iAliiUl j*oLjjJI <jjj 'ijSslyJI iS_pJI j jJu 

^yluJI i±jjilll (jl Jj>J Uft (jjj taUaill lis j Ji>JI Jl t5J_jj aUalll lift j-oUtC V^JJ 
Ju>l Jj^-J Jiij jl Jjjj 4J| jl (JuJI aUalll j J^>JJ jJ-C j^alc iiLol JjS Jjju 

J! (i J jj (iJJl j*^' li» J^ (_jJ^ ^yijjJI j»UaJJI ielLuL-d »oc Jl (5j)j JiLiu Oj~olic 

. 0) (iUaUl li» j Jli. cjIjl^I 
Jj t,jLu^l Lfioj iL>^ll <L>w3j (j^j^fl <Lju-> j J-a>J jL*9 (JS tcj_jiijl LjjXj 
j J-i-Jj (_jjJI Jl_jil <J-Cjjj SL*JI Jajj i_ li„ .. i . i 4iLi-j <jL>-> i-jjJLiIj 0jS3 j (T^J 

(jiu^Jl jjLai 4. 1S . „"i .l I jAl^JaJlj «-L>j>-^I d)jj_j Sip- culjjj J^ jj_^ <Uil>JI olclLflJI 
Jl« SjajjUI i_>lj-.^l i>aii y> ^yjujjl ci<_jJiJI ,jA*j (jl jJj ..(ecosystems) SjajJJI 

^j~al LoJjij Laj-oJ>- j-icJl JjO (jj djjilll CjULjLSJ jjSl (jl ^ll tfLulSjjJI CjljL>^ftj^!l 

Ijj dj_jilJI (jl Jl SjLi^ll s^il ,>j .4jujl>JI cjLjjuJI JjUj J&'\ jjhJI ^jlc jjLs <jLu^I 

.4juJI (jj 4jJIjI J^oCu iJ I <jj (jjSy. j5 jl (j^«J t—uucJI (jj <lil5 J-cl>- U 
CjUjSj* aUaftl (jj IjJ^S ILw . 1 Cl>i>-I -ill y&IJaJI (jj <Lujj S jaUs. CjjJjlII v^u^ij 
(JSLiil aJbl Ju>l i±j^LiJI 4 K , V i,o _jJJJ<jj .(jjj^ijJI (jjSJl (jj ^_jIjJ I t_JLajJl ilo JUJI JjJ 
Jjij Laj-oJ>- tOjJai. iU£LjJ>-Ij LjLcuSlj 4jjuj IjUjI ii-Li Culjj ^jJI i>JUl 4JJJ^" 

cuii-lj t4jyji>Jl L>jJjJi£ilL »_j£jilj JjL^JI ^cLu^JI *^,jjJIj bjjjl j LjjsI-I^JI SjjUI 

(jA«j jj-fiaj Ji^SJl f>"" J 4JjL»1o SjjJai*- Cl)lftL>J'l Ojji-^l Sjj^ll j CjLcLJu^JI 
j^ftjj J] 5jU e5 J 3^ Ji^*~ ^->^ uU^^I L>« jJ^S J L^>Loj ( _jJ1j OJuUil CjlclLaJI 

. <T) 5jiUJI 4jjJI ajku ^jic ^Lalllj i5j£>Jl Ja^>JI 

J 15 t 4^J^I cj^L-^JI j (^L-Sll y>o. ^!>U,)ll jkUl 4^^-j (> (jLJ^I jju 
5jj- ,> U o 4j^(I) 4 © 0>»^3J ^ LLJI l5olj lilc- iSilaii- UjI ^L~>£\ }> : Jbo 



.(www.greenline.com).. jjjiijj cj^o/ci^ji;^! is^i ^ ^^o-Si i»*Ji «J_^ (\) 

,\^j*AJJ i ^L-Jt jJ^ftll (_^AJ (X) 



5jluD JoliJI ^wJjJI i»_ifcuo jiojll)l / ^ILjJI J-aill il 

U^J^' 4 J^> j )> ^jliJj <■£>> (jie ilailjvJJ pjJbaJlj al£j>^l ciLcyi US' .((j_jl»jil 
<Ua_uLJI i_3jjJ=JI (jj <d La aj .(SjajJI 3j4— i (jaV"l ^-j^I) 4 Oi?" dJ! ("-^J Jj^-^ 1 

(j L« jv>J ^3^»- (_£-\]l j-* ¥ I <CiJawJl (_LSj <>LuiJI a c4jtib jIjjjujI (j.o,. A; U d)L>L>Jlj 

J (jLo^l <l5jj>o (jjJI jLuLII <jp djjjxxi SjjiS ^-»L>L> mj^JI O'j^' d** ^j 

jl (jLoJ'jl <L^i-l (3jJi->J (jl—J"}! dJUCulj aJUaJlj j3->JI (1>° j' ./" j' 4j~°->w U-« O^j jl 

^4^sju J*LU! ^JJl a" X^J ¥ '■ J'-*-' ^y J-»kjj O^J^W (jLu)!l t£>JL>o (JJJI ejjJjJI 

.(1i:5a5UI) 

u Ji dil -L^ioj LjjJI S_^>JI (j ja1j5 kiLj>Ju ^ .^Ldl ^j )> : JL*j <dj3 jj 
J^uJIj i±/^J\ iiilgjj L^i J--^aJ (/O^l (j (J"-* (JjJ l^lj CSj)-^^ a ? t -" "^' >*) ^^^ (j 
j^A\ (> ,_jjL! (JJJI jLuLII ( Jjw L>wilj Ul (tJ-^jj .(S^&jJI) 4 C§J -iUliJl tf-^" ^ ^'j 

t|j_j UviS Uj (jiij^l jL«i ^iff J^mj (jl *J jj-^ ^ ^ IjJJ><I«j lijLcj ULc (jLo'il 

i aJJl (jL p.j*ov o'j*" rj^* "^L? ' 'rlj^ 3 3 L;,..ji.*ia LeUx>l jl LajjLj Ljjj jLjaJI (jl5 

.lia Uj-^lc J jLjaII jiSl Loj cjLjaJI ^->j>o 

; 4_t*jjJaJla 4_ua5JI (jjjlajijlj 

Iji^ (jjjl "j^u, j^ijJJ ^llll <jojI c-IIS' Uj ^1)Ij3>" l| ^Ll^-" j4^ \ 

•4d))Oj«r^f4^ 

<U«Jul» «j L^bujjj 1^Ljl>jj>- {joju JJ J->-JJ o' /V!-^-'*-' 1 -'' 4 ajhuJl 4j^I oia ^43 
OJjJlC Oll3 ^Ijjl jj^Jij <U^»- J ajjj I j 4-llliJ I CuLIJa-ia^l (jl <-JL}Sj C 5jv>^ f»l "**iji 

<ujujJI (JSLiil (j^ >jiS Lajjjj ojjj^l ij >^- , '-> , j3j '•Uj t-\i& lijjJjj >oUIijj>- (_^alj2Jlj 
cjUjjlaj ciuxju^I UOI i_j.j5j olnilx»IJ ^j-»wJI ''-pLcvJI jij^l ^Lc UpLjLSUjIj 

((Jj-«aJI) (jLjj'il Jj fdiatf U >— U...J-; di)j ,J5 j-auJI CuLJAj (JS ji-^u ijJa^aj «LkjL>jij 



iV iluU JaLiJI jj^jJJI iajjsio j! opJI / ^QJI J^jaJI 

ojjjjw l5_>j^ JjJ jljiJla 4jj-iuJl ojLhwj SJIjjJI iJJL>o Lw cjUj!>^JI l S& L^ajj_jjj 

.dDj Jj Loa i—ijjcjjl ^5b jjLaj Jij^-! 

l-iii J^LJl ^^iJu £?5 o^ O^- 1 -; *L«JLJI J^ i»>> 4-^J^ ^ : J^' ^ Jj 
(jli-JI «Luu-j (ill! (J^lj <jj^l ix.j Jl 'ojLil c(\\j \> :lp»^\) 4 Cf) ^' V 1 -^ 

<L.OAg.Hj 4jujJI <CL>^jj La iA Ijjba 1 JaL^a (jj ^Llll jjJj>J (j a . n 'i ;j Cl> liyivjJj j ^UJJ 
i_u— o Ml! (jjil rjL> 6^^ i_i-aL«_Llj < ^>|jil5' Ulio jJ-£u ^1 CjLilll (jl (> tilull 
>w L^Jsjjj (jL>jJl Oji«j j yi,. 1 i.a!i J (_5jLkjia (_5 j-*J-> ^-'^l I oISj JJj .(^UJJ (_5 jlj Ijj-^ 1 
Oj|jL>iaJlj 4jUjL>J| Jjilll (JjLjjj (jjlfLila O) jMJ (jL>Ja ^l-J-o (JJ PW^' (_vij jl jj-*r! La 

(jl lia jyjl ^j ..ijijjJaJlj (jLoMi (jjl (> 4J5 IJj» "Ujujj Uj J-aL*il <> dJJJSj JjUaII 

i-<JuiAj Laic jro^sl 4Jl i> JL^JI lift j O'-uS Jj| Sjjj5tJI OJ_jJvaJI Jj^jUj j J->jl 
4j^ll oMcj jj>"i\ \ll> £>C l_}Ju£LJ (>>LajJ>-^l JjJJ JU-dl dJjjl Jj cL^JlJu (J. J Jl Lj .0 

(_9j~-j .j^*^l ^1 v^ J ^^ ^ c-.!^ c LU Ijj*w3_jjJ »_jJI JLc j Lil iSy*^i L»j iSjLil 

lift j U*."^ ia-i^Jl <L>jl 4Jlo (JjJI *_>li*Jlj ilLxil oift £>fi *-«jl J- ua iL u |J£u 

. v l3SJI 

Lfjlc JiiUo (jl (jLo)!l JLfi l_ L>0 O^JI »JU (^Oj^l j U (jl JJ a^Lw^l jiajjj 

^jjj iaJtJ jJu-aa piajJI oi* Jjt>o (j' (j^"")" (C^ ^-^ -(A^' 6j'>^' J! OjL^I li* Jj 

( _ >j ujI iaJj .»}lw^!l Oj5|j jjl <jJMa£ (_^ujI ^ic L^jta JjUjJI Jl i>LflJli <U«3 jJ-SLa 

:l^a»l t <JljjJI j (jLo^l oMc (>sl>o c ^a!>Lw^!l j£aJI iv^iJ 'iaU CjL^jj>-_jjj 

^j^l ^ *5uuil 3-* )> : j^v (j^J pJL»<JI <U)I (ji> : t>j>jil iJjLa£ . \ 

liftj .L^jjLa^ aiiia c_Ji> (J I ' (Jy> OjJ— ' Cy "\ ^ ^.^') 4 ^ ^S_^«jcuLIj 
t jLsvJjjl (Wv* ijfc!^ 3 <1>* 1^'i'iLuo jlj-aji-jlj ' 4jjil (_>ijjl «-Ljj>-I (ji*J 

jii^l Jl t_JLL> ^j| (jj ^ic (jjjwjil jjjl ilL^j j «-L>-j .OjllL <LL3l*JIj 

j dJjlaJ (> iLl (_>Oj^l SjUfi J dJjlaJ (j5!J j) 1 _^La O^j LoJuP (_y*-*-JJl 

silialj j^JI v^* - ' SjLfc* j^v jt'j^' s- 1 ^ 3 <1>°j tt'j-* -- " v^^- 1 ^' 

.(jL*II 
Jl »!>Lw)!l Uj : Lfl>Laj>- ^le jj^LaJIj 4juJI jjljj J^.g,i,,J j cil_^^l »Jlc . Y 

aL»j <uLc ail la ail Jj^/j jjjj dUj Jliaj .dJMfi-j^l j jLajS^I 
: A*-/ JIaS .(till (j *_5j-*J "i?) 4J JIaS 4 La_JJL) ^Aj oalij j-jI (JJ ■i*-^ 



4jl*jU J-»LiJI jj^jOJI io^Iixo jl cjjJLiJI / (jJLUt J-^aJI £A 

j£j jSj t ( )M jL> j^j ^yic oj5 jlj (,*ju " : J15 " ?i_ilj~»l till j Jaj" 

4l)_jJj »JlCj coLoJI J_s! <LJ^ tpJj^JI (j'j*J' J *J.' OtH^' lh j^' J *^l 
<U3 ^jjijjJI JjJ>o JU(JJ a^ jjl (jJlj^l d3^jJI al JjJlJI »l jLfJ^I j <j— H i 'j^ 

j^Jiill jl ^jijJI o-c pJ— <j <uLc <UJl ^1_> (jjJJI (j-fj -isj 4j_jJj JLSuil (y> Ji-i 
. ?<_5_jJ>-l jIjjj _j^ Ijl _JuSj «-U <us jl>_jj (jill t-L^I j 

Bjj^au l^-*J JjLajJI (>j^> J4_jjJI y_>ui£q OapJI ->jU-« ij kiuuul a^L»i|j| Aj^> .1 
Yj ^ jftjlaJI -^H'J jLjw^ll ,~»3a Li*C CjUIijj>JI Jj_J I (_>_>_> <UjI_j«_C. 

.((_ilj£^!l 0j_}~> (> Ao 4j"^JI) 

4j_Ij (jLJ^I j isUkjJI (>c cjuISj JUJI cjIjL1> <> Sjl>Ij <jl jjUcI ^!j 

lla ,3j i$j|| <tji_j 4J_/a 4jIjSj a^Lj^l OjLa>- (jj Ji5l l.frl.j.nUj Jfu ^JajJlj t OjA_)j 
^ixcl £ (_5 >_J j^lwil <Ui)l ._'.i5 J I Z&j*J\ «j]al-«J J.;,^ii.",H JLijj <j*j tjrj-ill JlLu 
■ U . U . U 1 CjliLoljll i_iA.i...j *Llu.J I 4J°LL_>Im (jl t_ju5j P a-^P aJ I lj 6 ' I <L>L_U (jj »^L»i jl 

lg_>l «j~£>yi j Ioj.Wj..J[| oLJl Jl jj^l J_=>j ( ji^. 0L0JI Jj-sUj J^ j 4i>j->JI LJUJI 

^5JJI »l*JaJl _U_Sj c l^JoAij i_iaj>aa -^lAll ,yUU Jj - ' dili5j ljJS_> l^-»lj (j^>^> 
jl (_pAJI J,A l i JjJ>JI »l*JaJI Cx>J 4jc_ij j'?-?" f-^J J_>~' t-5' j' <tJijLc jl 4-J*t>j "CuLal 
4^U-c>JI IsLtuxll Jl 4JU>)!lj t.U.-v.ll »Ukll J..JJJ "^ Jij>- dlliS'j i»LJI ^ij^iJ <JJ*iJI 

i-Jjj (jl l5jj ^*9 •^jrf^'j ijjIIj l5j*JIj fj'i~*"j 6^-^'j tili^lj tz-jill j 5iLtuJlj 

CjUIij^JI (jj i_a ih'i'ill f I*jU J). i.'JIa >_i.;Jfi."J I j j g l-"Hj i.^i.l I (>a3j jSLb jl p.;,lji-'ia iaj jl 

ti«jli Lllc cJj'i-vJI »!>L.^I Lfj jyici L^-liJ" JS15JI (> U_^ij !>U« t_JSJl5 L^-vJj I 

'. Aj^.\ j 4iiol i_jt,A*u a 

till V^- 1 '■'Ij ^ V - -. ! - .' J^Wj (j^->-! AJ <U)I (C«-*V. (j' ''r^ J^y J^f-jJl i ^>- IJI — 
Jj| Ijlj C «• _> p I j _JAJU JJ L_0 ^JySdJ Jj ulC 4j>_u Ja L_ul 4ju_jjj l_JL>- 4jj_1 
__>■ ajl IJlS (j u uL UJ L^jJjJ l_llj_JJ I.^AIjj »UJsJJ 4JJJW _JlL5 >i)jJLj3 4_jjj (_><JU ^! 

. (j. ; . o- l- .J I (jj «-IjAaJIj OjL> g ...i.'i.; J (jla t 4jL*jiJ ^ic 0j5uia alll 

aSjJ^j" 4jLL> »j fl t "<UJ| pJLO.'fc yj" <U JftiUj 4jt» (j__KJ (jj 4jL0-ij3 <U)I .\l> (j. 1 Jn.C Ijl — 

."«d)l j_T_Li" <u>-L_> 4J J 15 liMi L> J_c |jls "j»£JIj ■A-o^s *il 
jij 5jj vM' ij^ 3 °j' J v^i J-^JJ 1— jjli^ll jl «-15jl_>^!I jl S^i>-^!l jl>I SjL>j »lj IJJ — 

.(_9j_ajl ^!lj tjj«3 Jii-jJLj <(J (jjlj JL>I 4jUj-I (jli t 'ij^u aj (jLj'jj 



.(iA /\) jUII Jlj (\) 



H 4l»JJ >LiJI jju>ji!l i«jlxw jl ojliJI / ^lil! J-rfxoJl 

<jLu^l 4iUaJ J a^Lj^l lake UJ j-fluio aJ— .j <ub ail I ( _ ? Ls ^JJl Jj-'j lj*j _ 

*jj5 i^iLtuJI i-a>j cJuJaJ t^y^' i t jl> ^ t r*^' ^' uj)) ^^4 <l Wj JjJ-^j 

. 0) ^lojiil Bljj t((J^JL 

jAJI Au oJ5j ^jlll |»juJIj cjIjjjJI J »j cjLuuL>oJI j o_jJj ojjy (> Jilt, LlLLj 
^i5jj ^Ijj^l _^lwj (^UJI £>>*j ojjJl i> ^jJI ^j^ '|*4*JLi- J^ i> 

JjJI (> g^ill life j (> Jjl-* (> (JjJ Li . .ijjcuJaJI eJjIj^Jlj CjLclj^aJlj <— >jLr*^' 
(> jjtfl JJi tw^uJI ^L^l .! 4±.JJ>JI Ua-jLiuJIj iyJjJI jJjJI y>l ^L-jitfJlj 

^yiJjvJIj (JjiiJIj l5 jluJI <Lclyi J£j ^jSl J jLJ^I 4-lAj (> p^L^I ji> J3j 

<ub <u!>L<j dill CjIjLs ^ik-odl Sja-< j Jl>jJ dJlj 'OjJ^J lijO^'j ^Lujs-jIj 

UjJloj SLaJI iO^L>o Jiu SiUaJJL jjlj tiJyjlL o=>Li- *oio JjcvJ <>ul_j3 <>jj "tiioll 
Ijjilaiij ^) VJJ^' *O^L> J (J -JJ>- jbv-i^l A& (> J -'V "j^'j t(0jJaill yi->) 

.c-uj->Jl(. . . .S^>vi 
LI dljUoJI j (jljaJI <jj^l_ji cjIu L5 (j_j5L< (jjj-aiilj jLwill ^jic «-LaJiJlj 
Jl 4jL>HI J jj^I JjJJ Oj- 11 -^ ("I ly^ (jjjsJ-^w OrLP - ' cr 1 ^' J-^ 6* j' ^j'i^ 
^Tj^^JI ^^U> Lp^^jVT ^_jl J"jjT oL; ^ jji JJl j l^= oiJj ^ o*>JLJI 
oia (jjjj iajj-i (iyjL>lj oJjJ^ cjLI cjs-U- jjis niuoaJl J_jJsu dJj jj ...^.^I^CI^ 

. tS >>l t— u5 J J-ufAi.; LpP LuJl>o UlUJj j_jjil 

jlLu L J5 ^J.^ '15L-, »!>L^I 0^ iL>JI cj^Uo J5 j Sjjj* J^-sU: Ij^aj 
L^Jj <'}W£u LcUi^lj Liu LLtu t5 I« ! J ciufj^lj J^lj 2^LJI v 1 ^ 1 fi^ 1 *£* 
..oj^aiLvJI lujill ^-juJLrSlI *ljj Li^lj jj3JI lia L5y v_i— !>U Lj 



t (5J^,LSJI Oi*JiJI i-3) t(oljU>JJ S-jiTjill Oailjill) '(foSJI ijTjiU ^Ji^JI jltill) li^ j 1 ^ 1 (Y) 

. .i_£JJjll 



iluJJ J#UJI jj^juJI iojjjuw, jj OjLJI / ^iUJI j^iJI 



o* 



c^LuilJI dbU,| _pj 3^1 ^ j^ ^;j| ^| jL^a^ ^UUu^Jlj IL^oll J5L*. 
U oiasTil ojj c^iJl «> Bjjjj^ o,liiI jlJ^JI ^LuJI (j^i^u, ^Usjlj j^kiJl i^^o 




Ziul\ JoU»j (sustainable development) f.^ .i-.-t i , 

<jl ^J U luajJI SjliJI oi» <j£J.L^i* ILailoj L$J bjow <j<J Jj cl$j|j 5. J; KI | 

j*»J ^1 iiSill lUl^JI jl owUkII ^ jj L^-Ua^ ^j 6J il r Li ^ t045 j| 

.£^1 ^^ 4^jLj c^l j ^jSlI jl c^jl 15uJI J^ SjLjj .^| j Liili 
.(ijJl J5UI jA ^ciyi jai ^J^l |jj, | _-Cj\yj> jit. iij^u ItfJUl^j t l^jS aI^j 

^ JjJI 8 ia jUic^ L^iJI ^1^1 cjlj^lj c^U l^jj Ljkll 
j£l^ iolil jj tj |^a-5U 4L12JI i^ljjJI i,U:J J^ko L*LJI ^l^jOill icljj 



0\ 



4WJ >UJI ^»JuJI itjUi* jl o^LJI / ^UJI J*i)l 



Jljfll yU* ^ Jjjj ^ U 5-Li-jJI (JJA^J j tl^UuJI JjJI j iSj^i ^ 

r~o$i$ .«L»S jJLwj £Jiij> l&jyLJ, (J J J">l$u~,^l isLili .(i^M' LT*^' 

Jjbc, >»j c4-lcL-JI JjJI j iSlkll 6* -^ ^}y-&->\ Jj*» (jJ^ 1 J^ 1 
(jl &>% L^.LujjjI J!* bjjHJI JjJI J J>JI ^ . ^ .. .j U *-Jl*-=>l ci^T 
■i'l^-.-j oW^ 1 ^'^LtJJ Ujljil J^jl-,1 j Uii^>3 Ucli^ i*j5iil JjJI 
Jl JJJ jj^j .IJ£ j j>JI J^JL-,1 <> 7. i« 4ii-J Lo oUJI (> j>JI 

■ _..l^-- All ojjLJI ilHI (Jj^Jsj lluJI IxCjiJIj tiAuJI JsuoJ ci!>to.l 

.«-LliJI J^i j 4ji3juJJ 4jjI>»JI 45LDI tLkc^l jjSjJl jjj". 
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iijuj' ^ji»c jijUsil 

4ijjL>JI ijjjJl JJ ^yu iA>uJlj 4J.UII ijjajJI uL»^5Lill 0' &~* L« ^H-J 

Ij^kiw IjLjjl ■.■;■■■ (12jL< lila^ L£) jJ^ Jjjku Ji-t-L-Sl 4juJI jjUu (Jljlu-lj 

jjUil (> L^bwU ^Jj i«jl*JI JLo-^l BjoL. J'>L>^I Jl - c_uj ^1 0j-> - iiJJd-9 

jjl»J JLc JjAC i>uiu Jl«j UjjJ>j ,*^>^' ChH^W Oj^uJI jl 4aiUjJI OjJAj J'jLi.'jl 
4aojuJIj iSujJI LLa3 j JaX\ Jl ialUJI d.lj^jilj C^LwjIlj d.Luw.>JI CH*-, 

LwUllj i«Sb (jl jl>i-!>U iLli 03^ 6' v^^ W^>J jIjII i^illl <jl J! '- ' ■■ ^ ■ ' ■ v j 



l>=^ c^-LJl <jjj <J^uJaJI CjIjjSJI J^UuJj x^CiJ I j ^UJI J_xJ>Jl £9. J» IoljJ-J.1 

ifr* 1 Ji-J^ itf ^j'ji klwb-J.1 ^i> fj^ La Ul Ja*-^ oIjl^JI ejjb j IojIaII JLo-^I 

.JUII j *lj2iil 4j^L.Sll cjL>Ul>^I L^Li- '<GLvLi>l 

.J. ; l "-J lj j^bJl CjL>Ll>l (^wLJ i^yojilt «-lJiC^I ^yixjj lilaib-JI . Y 
Lil» iiijAJI £«i>JI j 1^ 4JjJj» 4JL> j JiLlua i>jjJI lift Jlo 6 I .?i,UuJ.| 

^Lil ^JkL, liaj .Jus ^^1 ^c 6 ^<j j ^ ^ [^j^j j^i |j| ^Ijj^ji j^dl 
ojj^u ji k^u l^i>uj ^ j^Sji-, LLJI ^^ Sjjj-aj JUI ^15L< <> SjjjS' 4_u^ 

uifljli tijJuJI o-laJl tlL, £,1 ^yuGj ci^jJaJI (> s.Jj>. (ij-iuJI ^-iaJI &\ .\ 
ji^Si (jS- £lHo^l ^jlcj 4JjJl>^ (^tut JU (> 43jj jlj^i^l ^ <GjJi ^jlc 

.JUII Ijj* JjJl>uj »jAj ^iJl inajJaJI iaJaJl 

Jii Ubso-lj ji^l >u* ^ (ECO-EFFICIENCY) '<AJl i$U&Jl .y 
<u*liil cjIJ cjLo-jil<j jjjk» oj-^x. Ijjbj .Jil cj}U>i ^1^1 j jjLaJJ 

.BJJVJ L J3 lift j .iluJI j 4jjJL, Jii jjjbj J^aSl 

<< ECO-SUFFICIONT CONSUMPTION) ^^ oUSJl j.JLao .r 
(> J_jJU« (jjl-w Jja>^J t«-buu>- ij^^iJI J^-iJ iolji-w ijwJo »Li (jl 
.JUII j> y.A< J<Lij ^J| ij^jk; JSSI JjJI vj^J (>^b *l»jll 

jLli-^! J^C ^.Ul) Jj>j eJLlj IJAj ; ^jLajSl cjyia (jj j ijjjJI 4a15u!I ^lc jjSyJl 

pu& IJ^j J-oiy .isljiUll iiailll jlkw ^> Uaj^j t ^^tjjUl jjLoIL SSLull JakiJIj .oLe^iJI 

5^luJI JjjJI ^ (ENVIRONMENTAL IMPACT ASSESSMENT), ^l jft\ 
hSjL S j3\ fjjiu, &] jj\ Jji iAu ^j^ ^ ^yji ^ ^^i ^jui j^ ^ ^ 

lifl SJJ^oJI 4— (jjJli t ju- *Li:j jjji Ijl ^l, .4AJI Bj IjT juflj Lubu. Jl iiUI 
4 j^ J^N o^iJ^ ^UL>o)!l L.I .cjLuUIj ^UUo^l Js. J^l^ ^,1 ^l^, Pjj.iJI 
Uj ciibJl jLUil j t _ s i>^J| £Ui| o^-^j t^UUuiJI ^ jjJIj coUll 5J£iu, ,> 
^uLu-u, ^l£iJ ik^j i>lj| j (>±i3 cjLuLJI Li .iubj^SJl <JLLJI -LuL. jLgj 
J»u. L* wool 4JUo-lj ccjLliii) LSL pjuaj -uSf i^oLMI JjjJI j l^L> i^ljjS!! 



At" iluil JoldJI jj^jJjJI iojiiio jl OaJuJI / ^iliJI J-diJI 

. (j L-^_> J la (_>oj!aJ jb.ll I 
■L>jJI «-lc»-^!l 4jLol> L^jb 4jluJI 4_iLoJ>- lJjJU : 2jjjJI <LiloJ>J CLuJjvJI » j) $h 1 1 
albj ,333 J-**" j I&jIjJjLJ (j,o.. Ji . ; J,f..,*.; l^J!>Uu_Ja 'LtujjJaJl aJaill 4_ilo->j c 4-utlla 

j tb(JL>l v±)Ijo-I Jl LjUui^l <gLvjjJ3j i^lJuaJl (jLJ)!l iLiJl cujI .£>yij> LS *+b 
Sjjl^ <_5j^-I IjIjlcI jxfi cJlj La .ij->JI cjUjLSlII <jj jji£ (_>oIjajIj '(A^l uj'>*J' 

j aJLuJI JjJ CjIjj dUll . <L-ofij <jLu5U U*^ 1^ ^.LfJJI J '-'-.'-"'t! ^ i^IjJU^Ij 

i^iJa £>c tallica 'IjjjJI 'k'-*^- j j j i u L il I 
^ic Jjj t JL>JI Ija j 3 ,_,!,,,! I ^IjljSJl jl*^ ^bJL-j JuiJI ^L.y*ii 

.jjIIaJIj ^Jj>vJI (JajLjil ^lfi 4jjjJI 4jIo->- <LjLw •r^N 
Lg_xSJ c 4-i-vuJj.l I i_3j^Jall j l. $ ..,.ii j <LiiuJI aJaill jc^JKJ : <LiiuJI £>jJl^JLll jljuol . Y 

JLvj j J**II v^-v. ^!^ Ltf-fcL^ <j'~ ""^1 d)_^Lu pfLV.'i.l I ic ijjli jjj 

jjl—u^l L^j aaJL ^jJI 4- b .. V i.Ol a. Jfi . u . 1 CjLujj^uj (1>jJU5 J aj>- 9 ^-^Jl ^j'- 0b> 

Jio t o^ fLvJ I oixJ Jio^l JjJI J5Li> ji L5 (A«JI j_^»jjJI (_i5j j j-iLw 

. Ldlcj ^l^vo 4J4M^ J^LijL^I *j~i 
(jjjaiUJl (jjjj^JI ^>jj ixiljJI Soil j 4jjjJLj aUia^l JLvj j jjj5 j^iaj J~ct> J3j 
IcIj^JI JLvj j 4-aL> t5A>ill cjL^jJIj t'ijjkill ilUil (> J^ j '"LulUlj JjSfl 

:»Ll&il lift £>a3 oJLJI JaJ J»aj j jj5 aloaJ&lj ^b.'v.i ^»a 4_jjj- J wjJ I oolSLlla 
<.LlUa LL>n 4jluJ| ^jic IkJLvJlj 4_yuil CjL— jilj jjilj-lllj Cjljlj_jJI s-LSJI . ^ 

. 4_ivjjJlj 4-j.olUJ la <Lii4J<JI i_ult>Jlj "LiLjuJJ 
jjyla Jio I JUJI jliail JixJW j (C^*" (J_JJ~JI ^ip (JJJI_»2JI (jj jol^ Jj- 1 ^ 3 -^ 

. "Li >jU la t- 1 j^J la t- II I Cj Lj ail 10 U»^> lua uj Iaj A^ J . V 

. <U » . ukl I CjL^>jJI Jjlo <OjjJI »Lt>Jl 5jUj>J ^UtXt jLlio iolil .1 

i jit**>\ A-SJJ c4jjjj| .jLsj i_<jn''''.' 4JL1.CJ I Cjj^%jJI (jj <LCajL^o *lv>-l .0 

. (jJJfll jJ^ll lyjjjj-'ij CjLcUuiaJI iolil JulG L^j Juiji-«J 
t4_t-ijjil k_uiiJlj ta^lcil JjL-ij Jjjis <j* 'tifjJI Ci^liCfi.o.; (jjjjaljil 4a*_^ -^ 

. culajjjla 
'L i .ol U J I L^JLJlaJ> (jj ^ijjJI ujj**' J '— c v W- i -^ ^J- 1 " Cliljjjjil (jj ri^ ■*** -V 
t(^VY P^) pJj-^V"— 'I vajJj CjKajLLI »3j» jjjI (jjj ."LiviJlj 4- i . l .o. ^ J la 



ilull JalaJI j-wJjJI iaajxw jl OjIjJI / ^IjJI J*aiJI o£ 

C (\ ^^r) c^j^l i«S yuy> j c(\<WV) ( _ ? .. i ..J.iJ jjJjjj t(\<W0) jl^iL jjj|o 

*L1*II <> jjjfJI cjjOj*. ^1 iaiUJl cjLkillj cjlli^JI <> jjj5JI J.;5...v.:; .A 
Jia 4 Lo-L-Jlj '<bpS(l t >S'LoSfl jjL^i ^1 jLLi-Sfl j->j->Jj cdJJJ Jlz 

. t |_^JJ ^LaoSJl Cj^IoJI 
4-ljJ Jjjy (IUCN) iu»jJaJI jjUJlj 4juuJ=JI (jj-* 3 - 1 ^jJl jbo^l a IS jjj 
<ulLe cjI a h 'i a *j (jjl*jjb ''•tHSW^J' Lftjjl^w J-^J "^4^' lijJj 4-l£,.."Ji.a JjJjxjJ 4i»Li 
4jjjlU OjjxjII jm^II ^Ijjjj cJmij'ijjJIj 4_JjjJI icIjjJIa Sjie^l iaJaiaj jfLJjjJI : Jia 

.(e_uojJI) 

4jjjJ icioJl _yotlail <jj jjjuJI ^Le jjjjj JlS-S^I (> jjjuJI j ^jjliil jl>_jj 

.siJJj jJ^j ^3l»Jl <LJLaj (JjSill 4iaj (cJluJI <tia3 cCjl9jl>Jl SLjj».j oij^l 

ol»j c (Point-source pollution) ^^LiHl jo^ll ^j ejjiiJL <J^, U dL» 

jl 4_uU>-jJI «jJu£uJI Cj!>LA3 jl (JjL^aJI oLa uluIjI JaaJaiw Jia OJJJVj *-i>ljj (jj ^jLj 

Nonpoint-source ) SJai; ^ jjLw <> ^hli cjjJoJL Jiju U dli&j .Ujj* 
cj^lil *UI <jL^>» Ji» *Sjd\ jl ixLill jjUJI <> ^hil ijJbJI Jia t (pollution 

.SjLuJI c^LeUjil jl 4_ij^aj>JI ^Uil (jj ajliJl 
(>a ijjIjjLiil cdI^jjIiII coji-Lw jl 4_ul (JjSj u' d-*^ 3 "^ 5jaJ.ll jljJl ^Uj ^'hH^ 

JJX J-^so La5 4jjjJI 3L>JI jLiij ejb'LuJI CDjj Jia tipjliil Jju Ijj5 i±ijj>u <-jjJJJI 
.SjjlS A->j>-J ^Li^-lj d!la~>l Cjjjj t_. ) . U rfjL i Laj iaAJ iliU jji jjj «J>J I j iaijJI ,LjjuI 
Lul J-ixoo ^j L^Jj^oJ (^jjta (>3 i_jJJ=uj Jill dlJj (jl Ojik-bil jl ijjJljJI CjIjjjIjJI 
Jri* cdIjjjLlII dLb jj^' Lojj c J Au . J I j jiluJI j jj\33 luj jl j3-p ^1 Jai>o 
Jia c4jjil ijj> jj5l (J3^> J^ 5^-jjJ Sjki>- L^JI CjjluI iiijL>JI CjL/IjjJI (jSJj itjjvia 

jl Jjjjj^j SJjlS' JL>I jl (jLUl ^jic cluaJI ^ill ijjjlll JjlJiJI JL^>^ J-^a- La 

fl » j - q .OJ-C CjIjJuJ j,o j .... u (J ill ^ ^gj ^gj SjLo J>\ dUiS" cjljjJIj aLiTuil vj^* - JU^J-i 

U3^tH .M-ol-** 1 ! j (j^JSj-^" J^J (^^^^J LaJjj cijj5 Jj— io ^ ^H j jjri^j (J:j ' J 'w J> " 
j CJj^J 'sjis jAi »J jij ..LfjJLc ^iijj - (J^i-I JjLaij JjLaill dlJj (> ia^jAa JLjj>.| 

Jr" S?JJIj (6^^ 2^0) u^^l ^^ j 6>^jL^ (Jj-iJ'fj Sia-Ul cJj«i La5 JLvJI li» 

4jjill jljil oia tlyj. ^I^AJ^L. OJJL^a SJjJlC JjLai (j' ^ Cjjfj Lajj ta\^"\Y »Lc 



00 4jjjJJ J*l£JI j^>.JjJI <Ujj5uw jl OjLiJI / ^lill J^siJ! 

tojjjdilj isJliJl 4JLSuilj 4^l^j| (jjjj (jl lliie <CuuL> Jj io_aJjiJI <jj-u ^j^Jj 

: L$J-« j 

Ja-oJI ebaliJlj ijjjJl cboJja lP^'j lP'J - ^' **"" t-S^'j ■ i«W L - , y-"' ~ ' 
J~ai)l lift j J.;„^i,a."iJ I (jj — iu Sjjjil Lftjljl (j£ jJSju-j oi»j c^buillj 
(jjx^i OjJ&ltcj (jji^JjJI (j£ ( _5ji>-'il Jiuaill (_>^u£L>Jujj cjjv^l J-^xiLIIj 

. 4j_uJla (j^i-"*....'^'.' jjjJoJIa i— u v>jJl iojialo 

(j^yJI (jjj-xillj ^LLJI jfuLlI L^ioj (. <LwMel jl 4_i£Ul>l j I 5jjLflo9l 
JoaJI ^ 3^3 ^1 ik-L^II ^% ^LiSil (> dUJ ^Lua. ^1/jHj 

CoIjJl>J| ^ic (jljj^l jJ&l&k /c-* 1 ^' (jJ-* - ) - c '- j t! L« OJJj^JI jS->^ <_>j1>JI_J 
J5j 4ij_Jlj Jaiilj Jjj-iJIj LjjJIj — JjJjxjJLj UuIj5 f-yoya _aJ&J (jji»-JjJlj 

dib t 4J-L,T».,.,i 5jjLfI *Jl*Jlj *jjJ><jJI 4jo-L> iolj^JI <UcUjJ>^!I ijjslyt'il 

J L>U$JI j&ti\ dUj fl^i-l (> L^l l5 £j!I dUjJI <> ^1 Sj^jII j>\£A\ 

JjsJI (j - ^! t LjulC l.^ilc 5-Laill iljLv^J d>lj"^jjJI (J£>5b i_3j*eJJ cdIj^jjII »Uj 
Lpj_ii *juo a I L^juijj j cr^Jj oLjjSj jJl cbjllllj jjjJoJl <UaJaio j <j^-£ 

.CokjJ&ila Ji£aJla ioljl*-iJl i$ijX 

: (j ju r ii\ 03HII j»>^flja 

e-ljj «-ly> (> e-UjJJ 4^>-Ll>o La. cuLliLSJI SLo- <uU »yj (jjjl »Ujui! jLwi _«j» 

4jiiil jlail (jj SjL (_5 ( J->-l_aj _aJ> (Ah 1 " cbaJjiJI (jl . .L^j Li . uj .oj 1$jLJj5loj Uj-*j|_ajj tlicj 

Jl L»jj^ ,*-o J^LLjJLi jl Ujjiwj j*iLu ys- jl j*iLj i3^j^ <-5 J 3^ c - 1 ^ - ^ - .' '^r!^' J 

(j£ ioJaJ^I dib i_i3_aX! J3 clujv ijluJl ioJaJ^I Jjla*J j '— ' - ' ■ " jl c4^-aJL jlj^^l 

jl 5jL) ^iff Lf5l_jl3-Lj 4jjL "Ojill j^i*JJ .ij-i>j^l OjSJI -Ja-J ^jic ^^kojJsJI UjjJ «-IjI 
al cCjLuJI ^ic al (jli;pj| al (jLoJ^ll 4jk^> ^ic jia->- 4-juujj CjI^oSjJ jl CjUaiLi jljj 

,'U3jj>JI al 4jj>iuJI oLil al 4j_^JJt^JI loLlill 

4JL.UJI 4j_jill jljll t (pollutants) Jl j\ i4JJil jI^II cy> u^-^j o&>- ^^ 

(jj C- ajj I Ijifta t j-i-xj-iLJ I CoLLjJL iuuj J5i.,Vi,; -^.. ^u JiJI (_5jL>JI oLw Jlo ~iijJJ 

JL5JI pjjJI ,~.,>lu (jl JJi ^IjJI Jl '^e-j^>j Jljil ola uiLiu Ujup 4 J 5 Lj ,o j^-»j Jljil 

ill jijli oiaj c (Nondegradable pollutants) 3JLL>cUl jji jIjII ^ ^jJii ->ljl( (> 



ilul) J»LaJI jj^JoJI ^ojiajj) jl OjJbJI / ^IJJI J^jill o«v 

»-3j*t> U fljj^l jl jljil oia (>j .jLy<jjJaJI ildl J ikx> j^>ju3 jl ^1^" ^ L^il 

. dichlorodiphenyltrichloroethane (DDT) : js ^j ^ ,\ 

.dioxins :ji.L.5jj|JI .y 

. polychlorinated biphenyls (PCBs)^; ^ ^ ^ x 

.radioactive materials J>\*Sf\ LLiDi cJj jljil . t 

tiJ^v. (iJJI jji-=JI dLuJI <^Jj ccubLlJI J! j^j^ S°* uj-V ^Lll ^bLJJI r k- 
Jl}\ tijj-l j,_pj oMST ji ^jlS'S/I dLuJl tlill (> ^b jjSjj ^jj LubLUl oia ^ 
h-"^ 1 ji$J ^Ji IJ^*J tiw-JI jljll (> JicI iju^j ^j>jL jjjLJI dial J I lia J5b 

i^— ^jJj-jM 1 v^'j^L 1 I — j -OL- l -g ci_yb 2LjUjJI oJAj cL^ojju J.o.".-vJI jkiJI JLjJLj 

. . . (bioaccumulation) 

iLUoil ^ La^Li- SJjJLLl jljll oljjjbJ iJ.jP Ji<H\ j^Jls tiuliiJI iLJUl 

ujaJI ^Lh^j ^Ij.'v oJ>. J ^ lis, ,^}ju jSj ..nondegradable pollutants 

^y j»^Lc J^-^J Sis co^yi J b'ULxu ^di- Vj s o^uiil ^UJ (ijMjil c«yijJI 

e-^JA v±uJ Lj Cu^i i ' * (> JJ^I V^'-O^ 1 ^ *Wj J JJ-iJI iJL>j tCjLlCj <, i»^.c 
J ^uj CjaILI Si iJjvj icLutf £| i^uo . V jj CjLSuA Jj3 <> Ul>^I (jjjj «j I IjjL (j' 
Jj ^/^Jl dlalJI j.L^i J jjuS jjj. Jl »LJ| j^jJI |ia> £±>3 j5j tbULLw rJ3- 

*L.jJI yiljpL ^L^l juu ^jlijj ,jji Lw.dCjl ,tll^,„| ^jJi ^UJl -L^l J i,U>JJl 
Jio ijj U a j 5 J I cjLjjUI (> JyJjJl ^b cjii^ IL>^! chjjj*-! ^l)l iLjLvJI ojjj>vjJI 

j^ i^>Jl oli^^Ji J ^ c(PCBs) y-i ^ ^ ^Ij c(DDT) ^ j j jji 

'^Jjij^Jlj i^«ll j>-c>Jl (_ajLlijj jl-Juis o^jvJJ cjULJj ejlLLiJ Sjp J ^ijjj Jj 

LujPj SJJJP yily (>P %J>3 j-iJl JLO-S! ^jJj^Jlj (^>JI *liJl J JJUUS (iJjJ Uo 

.a—i^JI 5j^>l iiLS" J 
Jl* .(Ecosystems) i**^ 1 jjL-=il ^ i»ij^ ^Ijjjb d Uul ojjijJl 
cjU^kII (> jjjjJI ^jjj U>15 oJAj tjLpSllj cijjLvjil jjLiJl tjUJI ccjLLUI 
ojUljjjJIj obLlJl jjjj- < _ ? 3JI ilJIj t-lj^Jlj ^LoJL) bjj^JI ijPj^li .o^jSl 4ijjj i^i 

^j5 ^1 0JA*il CuULkxaJI (> j^UJI CjjJjJI yu-u ^Jlx! U>15 s-ljjlj v lyJlj tljjUL 



OV 4iuiJ JaUJI jJ^JOJI i»jl»i« ji OpJI / ,y ti)l J^iJI 

c (ecosystem) jSluJJ ib^ulaJl jjU.il j^jo) ilJi J LjUJlj <BLJlj ^LJLJl Ifiy^ju 

jjLailj 4aJ>JI CjbjlSJl f-\y\ <> JjJjJI (Joj DJJbdl CjlifoUJI i_i.i.....< t ill J ( _jlc Sj^Lc 

^jJl ojujy lilu IkiJ £,' ^>lJ ^^luJi djjiuJl (jls (ecosystem) <_p-o<JJ ibjoJaJi 

n fl Wo 1 s-bjjjl c dllll Jjjuj jjji .^L> ^Jt3 ajj I <Llx_<3 bpl jl lift bjaj J <U>^J>lj i^. i ... j . J 
(jj (j-S'j'il ,<*>■ (c^l _JJ>JI J 4a5iyi 4A. i J j . l l tjjjjj^l 4JLlL> ^J^-oJ 4jJLSuJ l_^laj-j (jl JaAS 
J^" (jLjju JjJl>oJ| <L>j ^lc (ja^.iln." .; ^ «^j£Ja tOjLaJI - -fc .,.i i . 'u . l l j^aJI ^j. ' .o,. m , I I <U^il 

..iAJI i.^1 ^Le JJJ jliT 

Jiu=L»- i-g^jj CjoJjJI i_P ;r'-"l >■; i J.I I 4.0.T J.I I aA CjaJjJI 4-i.un.i y>l ^-UJj jJJ'lj 
jUJI y>J— (j^JjlSJl JJ-j5I (JLj CjIs-UwI ( Jji OjJa-L-JJ J.LJI J^>JI .SjjJaiJI 4j>obj 
Jjj (Jji-^ll jb a,g j . < J I jlto (Jj 3 1 iJa&ill a I »J>JiJI Jjj jtjJkj— J I Jj3aJI jljjL>l £jj p-0 LlJ f 
J CjjJjJI ^j i- ^ - l l jUb^l <uLo*3 cdllj ^lfi JLlo jjs* 8JL>j — dllj jJ^J Oj>"j >— i J j .-v. 1 I 
^ j'ijJ ^,^jL ^ « 0,1 U« Cj^JjJ (jyAj \ ' <K i_il£la2fl <0 ^V »U J Ojjvlil Cjb^_jJI 
..j^klJIj C.CV.J I ( -lc <jj*^ ^MjVa. cpjJaJlllj (jjJl_aJiJl ( -lc j^JJ O^i \Aj C<_>i>ui>jJI 
OJJJSJ ijllb V"\ Lojjj t(_SjJ>JI CjjJjlU ouiaj "UlSiJI SiiSJI <jj 4jllb (jjj-lCj <U_aj 

jiiiJIj i»U2Jl <> j^LUI ,.,.UII cj_aii]| SjIjI J| iSUb r\j t<yUI cj^jJ! ^1>J 



JiLiu i±jjJjJI (j^ t ^j-yoJaJI jjLailj t4j>waJI t jUuS^I (J ic 4jljjjb Jl 4sU>)lL» 
^ilju (ji I $''^aj ^ J->-JI iLiiJl CjL«jjj>-jJI (jl >— llu i±jjj>oJli t4xcL«ju>l <LLajw Lajl 
(jlfl (jJbJbj '^^' J^-iJI ^'J CjUU»>JJ j-soo U^ ^yW" ^>^ <> 'ijU>JI (^ 
jjjuajl diLUjj t cuLjjLwj5LIIj CjLjIjuJI j>>- cioLJI Jy>JI (j'j^' (>° l 1 ^^' CjjJjJI 
BjIj^II «.j_jj a.;JM"J I (j^aaj >_i.i..,i.» JJill Ji>-jJI cuLcLu*- J ULc Ujlj-i>l jj£j 4_lLJI 
J ojbj (Juy. IJ*J '^.-^^ j'j 4 " JLi^l cubjiA Jj3 <jj ci>lcb->JI »la '■& .. .* jLbi 
. «.iu-'v.aJ I jJkw ^1 4_tcUi>-^l (_>i>ljj^l jbjjjl ^JLiJbj 4jJuiaJI 
t(jL»ujlj 4jujJIj kijaJjJl Jta» 8JJ.1C i±jaj>aa <obvljJa >_ 1.0 ajilia CjwJJ 

<_i T !Ji>- < flj LoJJ (^^t^uJaUjijaj^LlI t_JLJaJb lijajjjl) <_iLiS bpja l5 v>-l > T ' . O CjloJVjJj 

k-juiiJIj i±jjj>oJ| 4jj^j U (jj-i> (jjj ..'tjic tMIsMJ Mj^JI lSjIaJI J^p-I tiJJ'j ^ulSjjb 
^j^»aj|j ^J^jjjlSjjjLL^JIj -Cbui^lj ^ja^aJI ^... j - Jj UuLl I _ ^jbj^£JI i±jjJjJI JjJ> 
jAjJI ^ic bpljl^lj ijyJjJI LuijJI OjLaJvJIj ixcbu^JI ijjjib i_3jAj Lo >_ i . i ...i. » J-£>L>JI 
(jllpj«Jl£ OJjAC (_>«IjjI Jl JUJI *L>JI J5 J (JjJjJ Clijl jUjvJIj Clibillj (jl^jJjJIj 
»I.AxJI jl 4I4J 4_vjUj t(_Sji.| 4ja_a£j 4j~«AJ (_>«ljjlj jUj^lj (jblAjlj <L£ljJI L-JMii-b 
J (_Sji>.| OJjJJj. ~i£\j& tji>\y^i tiJJ-'J ^ 'c>«J^I f-LSj i—xicl j Cjb>.UJJIj CjblijJI 



iluU JoLiJI jj^JjJI iajjaia jl OjJLill / ^jjliJI J*»i!l SA 

<L£LiiJI 4A. L, *jl (jl lj->JJ lUJAC SjIIc Oajj >— Ciulj L^ .Jj3 <jj "LyiuJI L».Vfr«."i 
PjjjJI J jjJ=lS- jJjAj Jl lOjl ijujL>JI t_>jjJ>JI j aJ. Vj . uJ j CuJ.XujI ^jjl SjuJusJI 
(Jj °^ C J t_uoJil ajjjljjjjl l^Joj c yiuJI ^ic jjjil LftJl (JjS "}Li>3 d)ljla. c v. U -ffJJjJI 

t±jjju>J cjjI ,_jjJlj (jli-wUalj Li'^L^^jj jljjJI j dm-i-V-uJ ^1 45Lja!I 4a,L<*JI 

"GIjjSIjJ "}La3 c iLa-"iUl jLa-^llj JjJjJ! IJJb ^jic 4^133 4j~JiJj 4-CfcjJjjj Cjl^jjb 

olLJI 4jj5 (jl Jlill Jjjl-, ^jic La jSI. Lu>j ..culj-i>Jlj jjj1-JI5 ilJI ^ic iujLUI 

HjjjI os-Lo^ ^jiSj jljjJI ^ic ijjLiJl roi>Jl v^*" J ^£!l [jjJI (JjUaJI <> 3jjj>Jil 

oj-ic (i,*\) OjljjJI JjLkj o.ljL>iJ^I *ljj| JbuJl «-j^aJI (jl£i 4JL0LS ii-> SjJ l$JLIi_> 

»Y * * T j>Lc ojji.^11 ^. i . L v.ll v>*" J k^jicLJu iIL*ilj cicL< JiJ Llj jJj£ (jj^ 



Fnrar^Eriefdopetia^ UI|Corfc' : 



»j**wJI oijj jl ojjaJI j j^lil! Jj£j J-juJIj OjaJI iMl^lj oIjaJ! jiuj* olj^lb 

; -A O'vj.o.i.o d)L>jJ Cj"^L> Jl CjjJjJI a-i— i.<iL» (JJ.0.J 

Cu> cCjjJjJI (jj 4j>jJl1I ol» Qj 4_tJ>j^l OjSJI jjLlia tjj La Siiaio jLivj jlSj "il 

(jLSlo (jj 4jJ]jl>J,I 4jeljjlj k±>jlill JaJ 5Jj), g.. ,■■! IjJaJ Cjjllll (jj LaLu 4jJL> 4jljj J->jJ "il 

t> 4j>.jJ jA JjjUI cjjllllj . LyLJI jl 4j>LII Jj>lj*JI ik-.ljj dilj (jl5 «-lj~i y>-\ Jl 

. 4- ; ..,>i jj j 4- u . u (Jj Liw j I 



M iluU _>t~JI jj^jjJI i»_jlJLw jl ojilll / ^itjJI __U«JI 

jX^>j£ JjjjjJIj c^ill (^ is^J J^-^ jLic^Ij ^yJjJuOJI LLiuJl bjLjj ^U-oIl 

<UPjJj ImS <__l c_uj> c_>_cJl!l __b>-l__rO <>a ioJJiio ibv^o jjl*J iL»jll ojjfcj . oUall 

lU-l-Jl ^UuJI ^ ^.1 II jjjllll <AJ IjJ (jjjlj £j>Jl ^^^^1 JJ>JI (JJJ^i CjIj<>11I 

aUUj ijJ-JI CjIjJjUJI (jj Jl>JJ <Ujj~< CjUI__»>I ibvjil sift i_ lIL . u j .L>j_iuJlj <Luojixll 

CjIjj>q iLwul5 <CuJl>- 4_c»-_iJiJ- j JjLxj »ljiKi-/L> ^eli«aJI i—j^lll <U*Jbw (Jjjla t>C dilj 

(j-j Jjjis (_>C jl UjJ <L> -jj-jil _>JI Jl J-all Cjbjill <U_J (_y a . ji . V l) <lLflJ 1 <L>Jbw 

.CjjJjJI ix~«j Ojbj J aJ&Lo ^jJI «jLaII ^jic i_olj^jj Cjl*Jj-iuj (lyJljS 

j i_**9j ^jlll Jjjjyij ISjbv JjJj -lij^" J^~^ u'j^l cijl~J t_9>ll>^ l__>JaJ s-lk*JI 

CJ 1JI (.U5JJI <ji ^> <^-il ^y^! J 11. joV (jiii^JI jLv^I j Jjj^JI i^^Ulill 
4c.l5.uj cijAJl __>~»~*JI J-*"- 5 4Ja-»l_jj OIjjI ojLc)! iLjb cjl_c f l_ Jl rb^-Jj US jb_pl 

iikjj <__b ^liia~«JI jbvj'il J 4j.;.J I *IjJl>- <_>« icjjJfc^J jJ~«J __^Jt!J <UaAb LoLaoSl 

J5...fi._ij (JyjJI bpljjl SjLc^J ii~( d>_u-o-> (Jl^ J! frb^j bjJ SjjbvjJl (jLUIIj Jj^j-iu 

SLl>JI Lbbl (jj JawJ J aj>-^j <»<J~o 



. (www.greenline.com).. ^jtoj £jy*jj^y?i\ i£j-i ^ j-ai-Si k>Jl ^i^ 0) 



&uaiJ J-oLiJl j*«JuJI iojisuw. jl O^OJI / ^IJJI J^iJI 



V 



:^j (nrnrijig : tr !Lw)l Chilli -> 




uLj5L>j 



l| >^l J 



»■ >*> ■ jl Cj ^j^*- J^-ljJU lo-lic Jla^JI tijdjJI CjJl>o 
(_jic ljj-i JS-ioj l? jjJI j»UalII Jl Jji.J| *-jku*u "i! i-tic*.' 4jj«a£ jji jl 4j_^a£ Ojjji' 



ilj^-J l^fci IjLiiJI ^jljJI cj^tJI Jl£jj ji^i ^ ^Ij^JI ^yUlj .SAuJI ^U*)l 
(ijllll <> ^jlll |ja _pjjj L^J o^jjj-j Lloj oj^jj ii>>l Ji iiklo <> OjLiUlj 4JUHI 
l>^,lj LjLa^lj ix>^j 4j1u IjIjT i_iLioj Ij-iLu Ijj5b ci.LUIj ^l_^*Jlj ^LJ^I Js. 
J! J^ jjibJI <jl L«^ i^^l <£«-U£ c^Lii^lj <jl-^l i>~= (/c j^till j ilia* 
^ LajjSb LI cLjLaia^l 1$jL«u3 (> JJ1.J iiliiJl oi.lj^SlL. Lfxu^j cnUI^^I 
jLUJJ L^ljjJI L«.Lu)!l ±\jl>^>\ j JjSfl i>-jJL ili«i» Li*j 3j>^>Ij ^a cjIjLJI 
S^Lu. ^ cul^b dL» dilj Jl oLi^t, ^Ij^JI oisyil j*£y SjLj, <> ^Lj ^l 
^13 Ji* liljUJl y«u j^_y SjLj 6 | ^x* ^LJI ^Wl |,lfcj| ^ jjbJi j iii^ 
t> ^J £«* L«j ^>j^l 5_j£Jl ojljj. & ±>j ^jljj- <^.L>JI Jl ^jjj (j^j^JI .u.^1 

• <JJ^I (jJ^ Oji^ V^'j^ M UJ^J •& i*>Lloj 4j*Jji> CjIjJ*3 



. (www.greenline.com).. ^lij c^o/ca^i iiLui ^ ^Sfl-kiJi ^ o> 



\\ 



4jlulLI JoLoJI jj-oJj-II «Uj£uw ji chilli / (jJLill J*aill 




*1i rcart a Ere vi I opecita , P 06 st t - C - jraaai 



C)J ■V.J*" J-* - ^! £>' O^-Hj jjJloj >£^ cij~M' J-»L*Jl >_u, ,0 <jJ>j^!l 4jjj j k±jjii!l 

isJ (jjj r^^'j (j j>o i )j J I j jllLI Jj^l %-iuJ I ciULiWi—.l »ji t Lijl ajjs jaj culS-i^l 
ljj*«e ^Ol tj^-} WJI (jj OjjaII J^L> >"i1..t>- ^jJl IxgTi.nll ojjUl jjuj. .icljjil 

j-%11 ^jic ( JI "Luj-ill CjJJs cojjy Lj (jjj-ij«Jl jjaII j 4-utoj\Ullj ijUjjjSJ^I diljjjJJ 
°sL>JI <tjw ->J-£J 7^-^>l Ji uTu j kijailll lA I3j& d>Lu2jJlj piixJI 7-waJ a^oLxjfll 4 ly> L^-«5J 
d^j (jj j , tL uu L O j 4. Q ... ti .o •tU-^jI 'IwJI CjJj cJL> 4jI .J-Cj . .i-jSaSJl I3a _Lc I j- , , 1 0.'i 

JL»I Sjlc ju«ju oLij liu jiLdl <jl (jjjj j* ojjj£> J (John Evelyn) (jJuaj j^». 

.L$j3 Jj^J- *(->- J^ ^^1* C^ljJJ' iaiww Sj-ii Jjc>- (jjJI >±u.y>.,ll jlxjJl dilj ixjlj 
C>Ij3| uy* ^-"LSJI 4i£ i.juS' (JjJI 4jj.Jux.II jJaUil J cij%>Jl jl ^Ij^JI d>j\ijJI 
4jL)j £>jjj cjLal <jjj| i_jliJl jLxjJI IJAj .(SniOg) 1. u.Ao jLx.xS' »Lc JSLuli lJju 

ioitu LgJjuxi (jj^lJI j-ic *jLJI (jjaII jjj cjj\LjJI ^IjjsI JjL> Jj^I Ltcli^aJl jjil 

ijjljjtx^fl (jj <LxjUJI 4jl\«ojiJI CLiUSjilj jijjLSJI J.u,,»Sl Jji (jj (>>-J-« J j j1 > - jA LjjlC 
131 CliLlSjil BJA .dUjjiJI JLUnfijI jJIjj CaJXflJI Jjj ■rj.V:i....i.l I JjSjJJ (jljjvl) ^^aSUJI 
CliljiaiS i_t tVnq (_>i» I j\>J LS 4jjujj5j 4ja.J\g CliUSjj Jiutii c (jj-X...i5j 2 1 )U ClilcLij 
4jjxJI diUuliJl 4jx^> ^yjji (C-"JJJ J^* - J^-^ '— 'J.>gl I jlxJI 4jL> JJ^iaJJ JjljJw J^A; 
dijlj (jjj»ij«JI jjiJI CjLjIjj ju OjJ&liaJl bjjs J ^ J jl JJy . .(jLaJ'jl (cJ-XJ CjLuJI (jj 
4j2j J 3^j^l itlJuaj j^Juij OjjjLa iiCUue 4jjjj j Ji£ tjjjJll Lftjji (jj t3jLxil 

^ Jj: Lis »^ia »U (Donora, Pennsylvania) Ij^j L^u-I IjIjjjSII LuUi^jj 
!,•«• ^Ij^- Jjj p N ^ » Y »Lc .i_iLail (jL>JL> jj^jjLal »ljj». ti^l (ji>jjjj ULol 



5jljjU J-»LiJt ^j^jOJI io^Eaio jl .ijjIiJ) / (jjlUl 1Y 

Jj\. \ .o. <5M — jy^-all (jli-JI (> r^l >» >_ijl^.1 I jli-JI (> ^Lj f_frl)l 

OJiil j Ls^aj. l. ^ .jxi Wt a <GjUij «.|^J| Lj£.y ^ jij; cuijJ c (photochemical) 

lis .(_5j^Liil /jjj^uti\ ^,ji!| ^o cdLjuj^QJI JJw ^jjLjol (_^jJ Jjj Qj-j-'SJI <Lgim 
cjISjAjj d)Ll>LiJlj ejljLlJI Jj3j jljia-l (> 4j*jLill j»j|_^JI yt> >~u~ol\ (jli-JI 
(>) <L>oLill CjUjjjSjjJj^JI jj^JJ (JJ^J-JjJlJI CjIjlujSjI 4JlC -rui» (^JJIj CCjIjjLLJI 
£« J^lijj (jj^j-jjlJI CliljL U xijI ( _ > *uxjjl j_^j JjiAj .jljia-^l J^LS j^ Jj3jJI 
f^-^H liJJI ^Lj^iSJI j-=u*JI lift Cujjj^ 1 J! 6-»-^j^l Jj^-JjJ diLj^jjSjj.Ug.ll 
JS-iuj ol. i S. ii l jljil j ^~»^< (jfrJjSjj.Ug.il (jl .CdLjjJI (^JJjJ tCjljIaill ^J^uxj cblkll 

t^JSJl tj kll ik-l^ tlj^JI jl y^\ {y, J^oy iijiil jljil jSSl L>ltfJJI j 

J4* UL>I J^»J j3 ljL>. SjJjS Cl>liL,J JJIJ lijjLSO dilj (jSJj C(_L>wJl jl tk-jLjJI 

JS JpJj t(i>>JI i-iM*JI cjIajL j iijlll oljil jlcLxu (jl jju .i»u*LS ,— eljlj ejljli 

jialb i_3j*j U JiLiaJ jJalb rji«J (_>A«l_jJ>- Jl (jj^>-jjjjJI cjlj-uaSlj CjyjjSJI (ju> 
tejbbaJlj dLUl ipjj Jl cSjJ^ t^pljlAJI ^J^J ^'j**^' j Jai-y (JJJI ^ajbJI 

cjLUJIj cl.IjjcvjJI oI^jji Jj t (ecosystems) jiuJJ iotuUl jjUJI JS Ij^j 
ipb-LJl (> Sjjlill -jjJI oL>oL «ii j^ill jLLHI jj0*3 .oL>. 5b <jb*A^ LaJjj SjjJLLI 
oj^iuj L^j£ jlS^I t IjuSj SjL>ail c^L^jJI (> ijSpJl Ay>H\} Ljjjl Jio ^cUlaJI 

jklls cJuUl JS ^ L,jj>. J5Liu) j , j M„.,-gl ^UJI jkJJ CjJL^I L^sJJ 

ic LUIS' <aL». j (_5ji-l ojjjlc jjjl ^ (jLJ)!l i>J!o ^ylc j5jJ ^1 6^4 ^^^AobJl 

CjLLIJI CjL^-Ij J ^J=uu LuiojbJl 5jL>oJI 3^^ ^.ty J^ (i*^ ^ ^ifiljjJIj 

JjJ t LxjjI t (jjjjj 

cL-jilJI L^JLSLiu ^ill d,LjL*ill jJici cy 5jl*.Ij jjiO ^Ij jk^Sl ILSLidl (jSJ 
ojLjj Cj.Le JSJo SjIjjjJI 5j>.jJ ^Lijjl ^ d,jiiJ| li» 4ju1o U ^ ti^>JI ji ^Ij^JI 

• 1 - >"^ l ^jJLj Jjj <^_fr>JI ipljUJI qAjo JlcLw ivSIjJ >_u,..ij (j^j^l ?jljJ>- 4j>.jJ j 

JLaiO^^I >_ ia ..i. i j .iiliiJI d>ULJuJl (> i^oLill ili-jSlI (><ui> ojlcLw fvSljjj (jjjjLSJl 
jjjjLSJI a^5i ^15 jli juSjj jljjl jis t^j^UI Y -Jl ojl\ j rj^O-Jl j^ JjJuJI 
^La-jJl cmll oIjUj ^ji; ji}\j t^ji^Sl unljUJI <t» >-■■>....•; L« jjvJI j 
cjUL>ui)!i ^ j,jic « ^^SJl (> ojlj>JI vjy <>=yAi^ ' (greenhouse gases) 

^*i*JI Jj<3j cSj'j^l ckLju^-^I SjAUaj Ljic j_3j£ laj y^aJjl ^» ^ojUUi 5jk>JI 
Si>.T LxiUJl SjljjJI d,U.jJ Cj^Juw (jL3 t( _^L>.jJI cJJ J_yuil Ij^J IjJsJj .^b-jJl 



nr *WJ J^LiJt jj^jOJI iojtuw jl oyil! / ^JLJJI J-ai)l 

jjui' OjLjJI OJA (jl j^J .f>Y W <Lx_JI Jic 4jjjL^Jj^i 4J>jJ \ k ,1 Jl Y,0 <_5 1 yjjj-Jj-- 

Ha,' • «JI j <uLc oJLs Lw Ujj o^jSlI <Jj->J SjL^I «^» u' ^! '^5 JjS?l ILa^il 

J5jAJJ J_»_ob>%_JI -rLul ^Le U-_ OjJJJ J^3^ T^' ^ f^ J:^ S?" 5 -^ ''** '^J** - ^' ^-" 

,j_*ji)l ^ai^w <*-9jJ_J t 4-i_^x! i oLl>JI <__>l*JJjJ 

4i.iL5 c_iys (j^'j Lo=y' IjJUI 4jj-»JI 4JL_ull v^^N o' *j^« *'>f" >-bjJ_; 
chlorofluorocarbons Jl, j^lSJl *lji»-l c_>Ij5jj <> ijill ^^ tjji^ljiJl 
tcjl_>}d)l icUuoj vy^P' J ^jl>___JIj (CFCs ^J ^ til <_--) Jt> ii^yd^ 
jlii:i.J ^b JjjO jS (polystyrene) y^u-J^I cjl_*ai« 4_-Lu_> jj t*l_^JI cjI_I__o 
^Le Jjuu Lw t(the stratospheric ozone layer) 4j J ji-,jjl J iJI ojjj^l ^ 

cdJJi! 4_-v.uJ'j tlvj J-5 tuLl 4j<I_uJ ajjj Lo^jjvJI 4_uiaiJI OjliLlI j^3 4_*j3 <jjj5u 
cLwij^lj <Lulil 4JjjJI oL^JI ujij ^1 OjLaJI y^uv-ill 4ju_J J I <— >5^SJI <>3yil_ 

<Ul«__JI ju-ij^l 3j5L)l iJLaJ (> 3Jl*Jl (_5_^j-=»JI J-li-JI ($Lll« j (jLo)!l i_*~_> jjl^Jj 

4_uajL>Jlj 

<_iM*JI Ija f^^ - <*^yj ^-^j - ^' Sj^l <L_-L-o (jj '/y > ijj> J&\ Jioj ^-11 _iM*JI 
(jj j_u_xo LgJl >±i-i.->- oLil <UaaI jjuj La (jjj .oUil (jj Ll*__o !>1_j (JjjJ-> Y^"\ ^'j-* - 
aLklll Oj'3 2 J-^' O* 4 ^- e iiLft>JI_j <CL>L_o (jAjJyS o»j^l r-a—' (_jJLc oL>JI jjl~cu 
Cjilill (j* _b__>Jj Lo_vJu=J .SLl>J| 4JjIjjo->I j_j 4j|j ._>■ j jJJAJ (JJJI ^JS-y^Supl 

( 5j>_jJ^5u"<!l LfjLtuj oLil ij£_jj j i_iJjj Ji> cjIju>! jl^jaj Uula ^^oJ-xJ ) j_^JiJil yj ^P^' 

CjLu_jJ>JI 5-laia-l ^ift OjjLs jJ-CJ Sj^/L,"^! L^jLolA>u-j > i! 4jvJLa jJ^ oLil pJ-OJ '-l 'J - > o 

flfcuJI lis. yljJl Ijul. ^lliL-j . ( ^_jJ_ji)ll L^>U^ j 4Aia>Jl ^MAiJIj 3JL3JI ^UiiUlj 
jj^JL. SjLsJI jlJ^I ui Iju^ jjJIj r>>JI ,^_jJ_jSy)ll Jl^J ! Jl J^x, ^ JMii^L. 

4--V.U.J JLJI j i±jjJl>JI Ojjji' iliuiL* jl SjALt (Jj^jJI i±jyoJI -rO-«l JaJj •'^Jl (^Lc 

»25 jJI_j 4j-»Li^I |»L>JI jIjJJ SjjIjiII 4jjLaj3^!l LwJlJI i^L>-_5 jjIj^I tijAs" -kLiJJJ 

^ JLu ^ibwJl Cjiyi j iaSUJI CjUUuaJI aJaj« yl U5 ^plil i^p^oJI ^a£ L^Ja3 SjU 
4_-v._u.il 4jj_vjJI ijuJI J_i -^L<^!l _t)jiil JaiUI jJ^*JJ .__iLku_vj jl jL>J J-i-lj— > 
U_) t L_J 4_.Jb-_JI jl 4_>j_vjJI j^LLUI j -*jjJ=JI jLUIjiaA-JI »ljJ-Jl_<lj -- uZlJ I -_)LLjiJ 

LS ___o U Jl SiL^L. ^plil _iM*JI t-jjij Jl cgjp j5 43!>U*!I -La_JI __>!>l3U _bjl_p- y i 



.v±j_jJ_JI f-yey 'pY* 'f Ijj^J! icj-<_yi (\) 



ijtjjJJ >LiJI j^jJI ioj&w jl o$LJ! / ^ilJJI J^iJI 



It 



oLJI sift j»yj ^Sj L$j>ojl^o j jj>Jl sLo ~iu JaijJl CD^U »_j2j ^jjJIj (jj'jjJI 8 U*J 
j 4JjJll eld I ola ^jAJJ pjAji JaftjJl (JJ*^ jJl^lo Jl Ji\j ( Jj> ilSLill Ojl^ 1 ^«aj 

fjill ligJ (j^Suj 'U_oj ^jia- jl ijjL<u5 jl ijj_jjj5jjju» jIjaj LfjjJj J] c5j}j ^ >*^' 
Jis. iS *asu jj 1^1 tiyjv ^^^Sj\ .LtuJl cuD^Sd ilj'Lij OjU. lAu j6\ cbdlll ^ 
culSdll oia (jl US' iuloAJI II LJ I Jts. ~j>\^ J5.„t... _pjjj ixJljjj>Jlj ^LuLUI chUjLSJI 

(jl US' «- UL I j i_juljj| iJjl^uS'H £yt jjuS t.y>- dlM^iuJ ^S. Jjjo l.g.Vo 4j_^a*)l \^O^OJ> 
jj1>u (jiJIj ^jj^JI <U-ilj (jj^wif^fl Jj_>o JjjO *lil »vk^ ^JlC 4-»3lkJI 4j1>jJI juuJI 

^»i%iul Jj t 0*1 1 1 djLujjtl 4jjjui 
^jibtll ^15-JI jjjJI jljjuuJ 1- i .u.i. i j,o.u...o JiLio t__)Ju>«J I *lil d£ i_iUaJl jbjj 

<> yj*)l *LU uj^vJI jbjl \w> .Ul LUJj \\i- »U JJw .jJl> t jjkiu J5.„v... 

.i_iU^>l injjl (_Jl_p- <J>>I jjLwj t*lil diljljij jb^fl t(jjjj«JI cdiljA»uJI Cjl^jSll 

*Ul dli«JuJ cLcLl^ oj^kUl JjJI j Loj-oi. *UJ jJjill iblfi-*il Jb iu-o'jli^ 




Jl IgJpoJ 4jJjJI oUIj W1>j <UeU«JI »ja-JI 
SL>JI ^1 J£J J315 olji 

.^ubj^SJl iSlkll jj_^tl 3-**j-I J3 4jIIL r^ .y 

.(jji-Sl »iLloJJ JjwOwl j3 4jlib ^y .r 

.(jjjjOJIj icUuaJI j cu1a)u-<I ijlib V . i 



.(www.greenline.com).. ^1*35 ^^/o^^li "ij ^ j^i-Si I»»Ji «i r (\) 



\0 4jlu.11 JalaJI j^Jl^JI 5^jJai» jl OjuJI / ^yuJI J^aill 

.fbjUuJI oiljiSllj juclj^Jl ^j-ilj-JJ cJjjO-I j5 IjjLJIj .0 
jjfu (jjb>%»j ^JjjusJ 0L0 Jjj 4jUi>II cdLcLLaII j 5-UI »Ia»u«<I «-ljj>- (jlSj 
jL^J*il oLw Jl cJ^-=u Lftjj^L) oiaj ti»LJI 4jjLu>j£JI cjLSjIIj cdjjjJIj (jjaJI 1$j9 

Jjlo 4_xCljjJI LjLajS jljilj t^LJ-aJI i_fljj-^=tlll oIjjj C(_$jIjvJI oLjj .jLvJIj 
5JISj dilj (Jjju L£>UI lI'juJ 4-u,..u^JI l_jLwS|| ^ CjlyL>Jl CjIjlujj CjL-a>Jl 

(> iiab rv ^ip. oL ^l>j ^ij 1 ((EPA) jl ^ ci!) ^^ ^1 ^^ 

Cj^U.Cj!>U ija-JLa jjij |JJ> ijjlo tOjltfJI (> ijUb V"\j iCjb-oilj JlUI ^jIjjj>-j 

(jIjlUI j Lja£j .iilJI (> ^jj>- jl J5 J>U>- 4_>L-JI jl dL>~< JJ-J3 Jjj 4j— Lp^II 

j 4j»JIw jJl£ ijj> fj«J 4_.^-^»J>JI (_5jbvJI oLw <> 4jlib ^0 (jj jSSl tLfilL^ Ojjklll 
.4-ujJIj (jLu^l ^ f- 6 ^ lT^J (j-*"" 3 J^" i^*^ '"" '6^>J-^"j jU-'"^' 

3^>o jl tLijjJJll LJ^JI ^i jjUJI <> (Water runoff) ^-Jl 0L0 ^cu; 

j L-L-ajJ ivJjJI "Lclj^Jl Jji>JI (jj CjIjJuJIj CjLLjjaJI Jjlo 4j-ai>- 4jjLaj5 jljo 1$j*j 

oLjj (> cjIjjuJIj cjLLjjaJL 4j-J.1 I oLil oJj>j .jL^j^lj c*-ullJI cJjIju>JI ccjIjjjvJI 
^Jjjil till j-j-jw jujic (plantlike) c^LUL. Ifc uAi l L_JL>JaJI j*i j ^-j lSj^ 11 

<t_i Jj>jil <j-l>w^j^I jliJuLwl ^yie Jjju L^Jl jl c Lg - u . ; jL*aJJ o^jaj (_JL>JaJI j^j 

SLpJIj dUlJl cjjjw i_.l.,.:;:; £,! 6^4j <• eutrophication ^jj <LlL*JI oi&j tSaiu 

^cjj L_JL>JaJI (jj »L< Jiui jjj y* 5Jjj-«ji (jj5u (jl J-»j->^ (_5*lj^' r*"^' °^ J 
c^IjujJI lzjLSjj, i> ^li Jjjvj L^jSI (Pfiesteria piscicida) Ij u . ^ u- j. bji-^ 
j dial J I (> 'Sjjji' cjL»5 jia t>P *ijy±4 (jjSu (_JL>JaJl (> pjJJI li»j c^Luill i»LJI 
j l_uoj tiJJI jIjLj rJL> j J~a>. l»£ LUi tjL^Sllj (jL>J->Jlj j 1 -^ 1 °Lu J-="- |j 

CjIjjjJI CjLSjj t>P %usi JjjvJ ^IjJ^' r^' °^ J •^-'L lu . ' -.'. " .!! j3-ljl j d lun ^. H r^J-> 
.L^JjJoS xjjUJIj CjIjJJvJI J l_l-=uJ '-elLixllj (J_^-x>JI jjJjuJI »L)J> ioLJI <L|j-ij>JI 

--jjj| )U 4jUl>- L-LU.U 4jjJ-U J^JJ LiJJIj LlljJjJI L - LU . I . I CjLiHl j J-abJI J5u) I 

J5LJI LjL«j ^ aaSjJI l_j-jIjJI Ijj> Jjjvj Jl '^jjjJIj oLxil ^jjJj j L^v.1 (**!— j tjkllj 

JMjJI j-ji- <> jkll JjUj Jj-jjUI (jjiaJlj ^jaUI 2f ^^ coLSjjj j-oilc- (> <U3 Lw 

^yJl ijjUJI oLjil « Jj>JlJ ccubLLJIj ^Li;^l «iljj) jl tijj_^>JI <JjiL>JI clUiil 
Jjajj 4_ulll l5jL*JI Jsjjij (jl 6^<y fjJJI Ij^j •o'^'j jU-"^'j Jjl-^l j v- 03 
3jjj o' <J^»i J^' y^M J-«^l d«j*Jl C>» Sjjjwj oLui (y^j tijylll cjbUUI 

jkll ^jLj cJ^lJI ^-ji- <> (_j3ljil 4jjl1|| ^Ikc Jljj LoJlc cjLUS' X>^y> «-!*-« <1^»3 
4jukll 4jlj)l (JJjJ dilj (jl3 txjjUJI j l-uojJ 4jV>o Uj ijJ^AJIj Ojlll J~cv. l5JJI 



Quli J-oLiJI j^wJuJI Itjjxu jj o^L)| / ^ QJI J^i)| 



11 



■ (j fj o L . J I jl iJDjjjJI ,lU... JJlC <_>ojjJI /^jJ 4-ol^JLI 2 . a.^^-I | 




ijjjL>JI j^uJI 5jUl> JjUJ oj^Ij ^Ijij 9L» 







->Jlj 



_Lx=kJI 



jJLUt) 



(jf-.w— U 4 A» - i - >kl [ jjl alb ^yic l5>^ jJ-^w jL 

^llc jj^« j^jc ji}\ L^ji 4.; ^o , j i SjjUi <U3 cjljjill *aI <>j i (ecosystems) 
J<Li^ JJ3HI e.yjJI ^j .4^UI 6 IJJ| j ^LJJ Lj^> c^jjJU ^ ^U 
j1^» ojUa^-JIj ojI^JIS 4^UI c^L^LJIj cc^LLxll t^UllJl (j^J^JI j >-**>- 



nv iSujJ] >UJi jj^juJI i»^»i« ji opJi / ^jjIjJI j^iJi 

^jjJIi 03^! 4=^' *^ i> iuLllI (> J-**jj YV,« • • ^l^ '- '^-" ' \^A^ pUJI j 
dJLsjc (Alaska's Prince William) IfL^I jj^. pUj ^Sl j (Exxon Valdez) 
\,Y) jll oj^v M (j.o..Al; IAjj}"-}\ ^uJi)(l oLil Jp-j j 4aIj A,oV"\ <j£ jo^ 23 

/ > dL~JL> 4_ui 4jjJ>o jLLjj j LoyeJ* 0.13-jJ \^^ »Lc j .kftjjl (> (o^Lc (jjjJL 

: Ojlll o^J jl ^j^l ojJCJI -f ^ 

j-jj SL>Jl ^L-l jjjj«jj (j^y^^'^' (*'■'**" cjULL> (jj 'UwL/'^lj Jj^fl <ul>JI jjjju 
ejjl ij^slll ILJUI *oljUI j ou.13- ^1 iljL^Jl LpliLJI ojLjJI (jl dli ^ Lfiajjjj 
yAls- oiijjj—lj ( eJ>-jJ_jS_>")f I aUiJJI (> «-_y>JI li* j <AwJ' j*"Li«JI ^jJj 5 -V.- 1 ^ -k*-' J! 

aljL>GuJ «j_^3 jjAJuJI (jj l^JjloJVj LgjjLw? Jj5 (jLo"^! SjJJLo aJwJ 4JXJJU OjJjS <Ujlu 
jji j^ajj; Jl j^iio yusls- ijj I^J->jj»oj L^Jjj>.LjuI (_>i>LL>Jl Jl c5-)jJ "^'jt/' LS^'j 

ji L^-jJjJfLlLl (jLo^ll JMjllJ f-^j (jl jl>Jj ._yLaJI Jl J-£u ji 4j^>.y^jJI «Gjji ~uio 

(jJuyui 4jJuj> j jjjjj I OJuuj^I a|jL>J«j| OjLjJ, (jl >— i . C >- -i>j"^l clijlill jj^-k J! <_5->l 

(Ojl cjli^ll (> <U£ljijJI ejl.-v.ul I L>L>J 4_>j^c>Jl ojIjjjIIj lfuyoJ> (jljls <j£ 4-jjjJI 
^cUu^Jl JsLiill ojLij (jl L£ 4jj»-iJijjJI LfijSLo jjaajj LijLjSJI jIj!L> 4-jjjJI ci>jJj Jl 

pjAJj <bu£w ji IjuIxojS Cjj15 tli^i <uLa)l ejliliillj C^Ujill ojL>j JJ lSj! ( _jJj .XxjJ f j 

lil£ jj ^j^l (jLb j l^Jij jl o^j^l (Jjs ejLiLalll oia «-LaJU ojLjSjJI <>a*j 
(JjII ( 1p >oLjJIj (jl^jjsJIj (jLo^ll (J lc jSJjj r-^'j (cf^' j^^' u^r! 6^^' 

^1 Lol_jjJ>JI jljilj Lo'LuJI 4j_^iuJl jiyij ^!>L^lj (jjl*ll (> isLjii- ^ Ljlll 

.jLtfljj 4-J.oJ (j'i! 4owL-l ^aj .oI^j-JI (jj lJ^"^ Jjjj iL;^ ejLLo-c J^i>- >— J f LtJ 
Jiuiu 4jjjJI *lj->J' ^■■!^ c -'■»■"■'«■" (jill "^IjjJI c^LIjjJJ jxaSi 4jjjJI si* d>_jJj jJJ*JJ 
tjr^^l tioLJI L.jLuu£JI c^LSjil [jit l_iLujI SjjJJ 4jxj1j ej_jJjJI J^oj>oj caLc 
(jj jIjII ji CO.LHJ ^i-jj c-uuj ix> c^Uul5 ^j&j (pathogens) (jj^jjUI o^lj^l 
.(jljj^JI 5Lt>-j 4-jj-^' /c^ P_P u' 6^-*^ <e^' •LuLxw'jI >oLbLiJJI 



.(www.greenline.com^.jjj&j ^j^j/cu;^)!! i<Lui ^ j±±H\ k>J\ *5y (Y) 



iWJ JalaJI jj^jJJI iojjai* jl OjIjJI / ^11)1 J*aAJI 



nA 







J5b i- i . 'i ..,, C* j t ijjj kijjlu ijJU^j i : t . >u«3 t(jjj-JI cJ"^l j±£ 4_ S i-i.g-l I 4j>lll <U£aj ojJj 

!-Aw eSi^ 1 j^L^JI SLcljj jji (> L^jJLc Joi-j ja Lv 4j^iJI iUuU *ljj>. J^-L^dl 

j ^LLiJI lj*jl^ cjlil! Jjju. ^ j^i-Sl 4jj^*JI cjU51£JIj tol^kiJI ifoJI^I 
<jjjj LijJ ^1 <u>JI cjLuISLII Jb o^jii JA4' J^jj^ ^"^1 <JjJ-*-4 Lyjy^^ 
ijj-f^-oJI cdUSUJI (> juiil jl>. Jj23 5uLuJI oia <j£! cgj-yuall dLLill cdLjIu 

i»A*il jljil (> 4JL3. ioL> 4jjili d^ii ij5joj '^l^ic Ji-iuj (microorganisms) 

i_uaXl j-u-JI oLw *j Ja>o i«LJI LuLuoSJl jljil ^1 £>£ !>La3 *JJ*>JI 4jluJI ^ic LL, 

..UL5I Uuj LS" *jjLjJIj cjIjj^JI j 

J 1 -^"j 1 ** 

Jj j»-lLv JiLSu iiAJ JJU «Jw_> JjJl -Jil jji^J OjLj j a^u LwjJ jjAf JSuSu ij^oilj 

Jjj i»jj3 culjLii^. Ljji cjjajjI ^illj oLjJLl ojjjjUI ^IJJIi .LjiLuil jl LgJ:i3 j *^-uj 
ij£I cj^ULI JJ iL- ^O'.JI J^Li-.iLcljj jLaojl Jis. l«icl 6Jj-^JI 6« ^ J "^V 

..fUjiJI j ia-^UJ ^UJI pi'ljill lia ^ ^.UJI Jj^^JI J_i9 c_u-u jjj^ Ji-iu jLp3 

tj-£w j Jjill (jjlj t ( jlj_»5'L j (_^jjjj (jjlj j »_jjJI Lftj^jO' ibjill t±)jjj Uiuio ^aij 



•n 



iluil JoliJI j^»JiJI <UjJai» jl 03HJI / ^11)1 J^siJI 



ix»-Lul (jdSdLiuj yl5LJI jIjl*j SjLj )to (jSJj c ■ k . u . uJ I ^jliLJI jlj^lll <— u> k j «iUjj 

. 4..j-i.<i I (_5jjujj lP"^ J I 1 *'-*' l*» ^J-^' CjjJj i_ i . u .i. ; {jJ>Jl\ 

t >,- i.'i.o ^Il ajL^lo ■ w^i— o-u. .^'l ajL^lo C(jU^!l «JL^loj jjLkJI -7p\y tdiljliallj 



a-il^xo c j^ Lu.ua.uj 2 I *_>L^xo CjjUI^I ajLaioj jJUk&JI T"->lj-> tviiijv 
uiU^ll «JL^lo c-rL>jJI «JL^lo i. 4,; -U.j.11 JUjS^I Cdi lu ... 7 i j .... t .llj 4jjLaj£)l *jLall 

jL>l ji» ^jU. I J v j tjra— aJI «JL^lo c ^jjJ I j J_a5jJ I Cj lix>^ cjj^l «JL^lo c *jlkll H-Lj^SJl 
. ieUUIj (->>-aJI uij^JI 0L0 t SjlOj oLuv (JjJI tOiljjjJlj 4jjLuij5lJI OJu-j^I cJaAill 

! 4_j'iiil CjLSjII a_»l (jjj 
.iojjyia JjjjJIa dljUla aajjjlSJIa (j^La^l : CjljjJJ ieLJI (j J U-H . ^ 

. AjS 9-uiA.l I d)LS«ilj 1— Ji-.'^'la CjLuJila dJ&jjJI ! <j a. A« . l I djU^lil . Y 

. (jiiLo^'jIj CjLujj5lII .V 

.(jjj>-jjjj^JI jjjyu5j (jajjSJI j- ^ ,..k 5 l (jjija (juuil : <uL*> cjljLc . i 

. 4.1-uuJI j^jllnJla "La. JvJ I CLiLSjil (>a*JJ ( j^ j . "i .... u . i i„ , i *j| ; 4Jbj»4W jljj .0 




.oLJIj ijjJtU o^Ij j4 <Uaaj Uj oIjjjlH 



.lOlllll i^ayi '»T' "V IjJ^J! i*J-"JJ> (\) 



4ltdJ J»LiJI j^oJjJI <Ujisio jl OjJjJI / ^1111 J*juUI 



V« 



Jjjul CjaJ_j 



*AI <j*a 



. 4jL>jujj JaijJI t_jujlj| Jjj L-jLulj'ilj OjljlV>JI (2>» i-Jj-uuJI . ^ 

.diLLilllo aliJI jljil JiJia (1>JJ-*^ -^ 

.Lfj 4Lt*jJI 4jjJI Jl l.^.n j .oL Vj ij£l»\ (>» CjLjJII CjUjuI .V 

.4a3j>Jl sLil jl Jj,uJI sLo *j 4jjHI jljil Jlfcul . t 

.SjjL>aJI jLlill (jrf SjiaiJI CjljLill JLSjuI .0 

jl j!j»JJ iijiil LjlJI i^wMo J!>Li. (> JJjj 4jj*^sJI CjIjaSLiII .) 

4jjlll (j^ cjljjiil L^Jl cujj~«j <jjS-> ji ^jJI eLil vj*^ 1 j' 3-jjJLU ^jj-*-" f^— 4' 

Cjl-> .ru il JjL»j jl BjLi j\y ^ic (Jji>o (JJJI jLutllj LoLJI CjljLill (jLtilujI jl 

.4Jjiil jLlill (> IxcljjJl 

Ojljljxajlj OjLjLjJI aj_jj j k±)L5jiil >— u-tfj ji 4.j.uaI I diljjjllll . Y 

.JSS ^1 ? u^\ 3 

&£■ ij&yj jij Lf. 1a . j 5 (jljiS 4jjill ^Ij^l -roLu ajbl <>« ; 4jjLpj5^I| CjIjJjIjJI 



0) 




jjksJI L»jjIj iaLiJI -£^ 
'-..•». .if 

jl <uLoa)I Jjj i_ijijj j^e 4jJLs jIjj j» <uLaJI Cj^Laill jl <_jJLaJI jjJjuJI 

c f 

lij»l <UcLL^> jljjj c4 ;£u MJIj LiLLLil c4j5jjJI ij^UuoJI Oj^LaiUI Lfioj c 4JL3JI 



. (www.greenline.com).. y_j&$ i±*po/ou^i i£jui ^ j^ai-Sl .k»Jl «Sj* (^> 



v\ 



4luU J#l£JI jj^JuJI i»_jfcw jl OjttJI / jiljJI J*aiJI 



( Ji c L>^i-< ^jj i_dIaJl jjjjill (jlJk' <> dhJri^W -L&ji*? 77^3" '^ A^ l 4<jjl*ll Jl» 
LllaJI ej^LiiJI <> tijio ^L (jjjL X • * ^^> ^y L»jj>-j (jub-lio ojj>jII (oL.*ijJI 

tJyO-5 gj^klll (jlJjJI J IxLaJl CU^Laill ^j jl jjJuj ^Lfl c dil J ^ OjMe.l;U~. J5 
jIjj l.g-Vo i±.mjJu3 ^..JCC< _£ Jjtl Liaj JJ*-b* jd\ <UcUuoJI Jljil <> <JLc \jyj> 4j~o 

cu!>Lai jl jjJjj Ul .pie JfLiu 4jluJI j j^> ^jjJj (jic J-**-* '^ T'^y- ^^*^ 

^Aj Cplais Cu!>Lai >Sy>^. LjJL*. (jl >-i.u.i.' fj— I (jjSLi IfiiLnj (jlf JjUIl 4jL3 jl Jjlill 

(_iili *i euLjUill J&\ (jl jl ci>^xll ^Js- jj^-J ^J-" eT^ ^-^ 4 t*~^ ^' 

t (landfills) /jsjJI jbllo ^ ijjill J ialaUl L^ji (jsjj ^JJI cuLa-LJlj jblill 

oJjK (jSLIj .Jl*JI «-l>JI J5 j iaLalL! Lcjj~S jj^Ij (JLj^uJl jjJ» o^-K)' <> jf-^J 

dllia .ililj cLjjJI c«-lj^JI dj^JjJ yu£ jj^w Ji-ilJ £ji«J La (jLc^ jtlillj cuL>L<il 

bja <j£J t(j5LJI jLlis <ys Ijluo l$J ^LS- jjj>u> JjlC jl ciaUill oi$J jjjkII 45jjL 

> * * <■ 
ijjLaoS jjJ>- pibJ l _ii>J L^j£Jj CjAJll l.j J^'ij iaUill p^> (>ai>u LfJI pjSj 4JL>ji»JI 

iaUill CjjjL>-I IJI \^oyoj>- <U aj-ajj Jj *I^H XmJU f-J~OJ L^a«J iJLu5 jLaj cJU^LaSj 

.juLJI ^uLSjilj 5JLj2jJI ^jUII Ji» SjJaiJI jljil <> jki-j ^Lc jj$ji ^ 

Papers and paperboard 38,2% 



3.3% Other wastes 


5.4% Wood rf^^H 


5.7% Glass jiliiljlijilllllll 


7.0% Rubber, leather; and -' : fllllf||i|j|jiij|l 
Textiles ■jSilSISSJlSili'liSiil 


;.f-';. '■■ ; '?i> 





10.0% Food wastes 



Yard wastes 12.6% 



Plastics 10.2% 



ijjjilj ijtfUaJI ^jiUaJI o^UsiJI p I^J"^ 'ijy-o o~u «*sjj (jjLu Jia 



illjjJIj JjL»ilJ ilLii 4;C>Ujlji-/l jji«JJ ciaLaii! (Jj^uJI ^... uAiJ I <> fj-o Aj^jjL 



ijyjJJ J»LaJI j,wJijJI <Uj£uw jl ojIjJI / ^jjLjJI J*ai)l 



Vt 



d>"iLa«JI jl^o c***^ ^y^ jL*iw^!l SjLcIj fljU^I cjjj5jJI cjLL* LjuI dlLa 

£>o *^« «jj> i— u - * . ug l euLiojdl oiaj c^j^l oJuac eulol-t Vru .il jl culcLu^ J <uLlllj 

CjLLojJI ojjo (jl l>* ^La3 Ijjo Oj^ixiil (jljlLJI J ijiLaJI jrfJjiJI <L>JUj Cl)Lx>uj|ji-(l 
Jiuiu 4i5LfJ.I Jj> (j5J .>_ i . l„ . ^l l jjiuJI <jj ;?-''-*■" cbjjjjl <_>iuL>- ^ic .IpLu (jl (j5Loj 
|jj> <LJU <_JLJISj t_i.l.ku J3 CU^Laill (jj SjjJI Ijjo e-ljjv J^olaJI CjjJjJI «ji (Jji» 

. JjJI >15 J£u 




4jl*jJI ^ j-»Jx>JI (jJJjIiJI UjjIj <ULa)I yJjtfl 

dib (JjSj JlSj ' <L>jLc (-!>■ jl c XtLo l iljLj jljj jjb jJ a -VJI jjifuJI jl eu^Laill 

4. U .- V . 1 .0 j*e u^i jl_3-ll oia .OjaLV i^-jjJ iSuJI jl (j^LiL! 5jLi> jl ill** jljil 
jiyi jl l^\yj>^\ jl ioLJi LjL<u£JI jljil Jlo.jAukll J (nondegradable) 
tijjjjJI cj^lcUll jl jLul.to.i5LI I jljil (> ^clCall jjJjiJI di!j d>*-ajL» tLLiill 4j$bu£)!l 

j-o->- j£-*+> <JjLcj t^jiaJI jjjjull teuLwaVilj Cl> ly.?!. - *.! I culjjjw JjLo (^IjjJI V^JIj 

5jk>JI ilbjJI (> lij^ 6^ 0>»J-» i ' ' ^.p- -f Lju^>SJ|j JJLaJIj <uLJI juIbSlI Jlo 

V* ^{5j*4 tjb 63^ Y°' J'|> ru-u l».A>j 0Jj>uII Clib'ijJl catc J5" 4jujJI J ^ay 

.Lu l-i.o-i5.il icLuoJI (> 4I0 5jUL 



Vr 4jjJJ Ja-JI jj^JjJI <Ujkw jl 03JLJI / ^lill J_— 'I 

Sjjki- (_>i>ljjL i_u.-u.ll _»J J—xJ £,1 cAh "^ s ^° jLki-lj ^r!- 1 *' *■£*>. J^^—l 0=>*jJI 
Jj t^jJ— v«JI jL^JjJI c>MjJj c_Lljk_>lj tBJ^jJI —jLaLf^-lj CjUj_3j t(j^J~~-^ 

_^L 14-i. I_$ Sjk>JI jIjII olf! jltJJI <*-ljJI _,Uj:>_^I Liu .cj^I ^j 
^Jj, \ySi\ ^jjlJl JjiLiil 5jjL>j cole _jIjJ_J 4_ijjJIj t*UI c*l_j^JI cjjJjj ^jll 
<> jSSl jL^lj c^LJI n J^Sfl __Lc _ji ^3Jlj p^AI fie Lulj^ji J J*jJ>i3 

CjIjJ—: UjkS X_J SjjIJ 4 t uI_jj^JIj 4jjL— M 4jluJI j*»-iJJ a^J_>l_J «-M>l ^ Y • • , ' • ' 
5j_jki- JiS. JJj jj3- 0_>_ll SSUlj r>JJ>JI J! C__>j Sjlou Cjb-LJ. -jjiol JLo^I 

OUUL. LjUUlw ~JL> J J__* ^JJI Sj^ki- _y£S!l ^JjOJI jjuajj . .i_XgJLI _,M_A!I oi» 
cWLl Py]\ lift '6j_jk> ^ j>\ JJj liJ^jil i>!j~~Jl 0j2J' — ,l - ! - ' l - .! ' V" 'j — J L u . ;"^ " J 
tcjIjjO^Jl J ^ty} o^-iJ ^ji-JI jjJjjJI <> "°j*£ — J^-" ^-^j J~i tcjjilll <> 

/4j>>oj OjJ LiiLyL-v Olij 4jjl5 J___ _jlkjJ>*oJlj CjLvJilj 

1 f 
*i\ 4_jUUI CjLL—JI 0_S ^j Bjjki- <> Jl>o iojLo (jJJljSj —jL-Jju *«i>j j_ijj 

i_> LJUJI 4l!__l ^ k_i cL__,jl J* djjkil ^1 L_*JI J1_j Jly ^ L^i 
*j_l llf) ^.j-frkiJI Liiajs (jl ->l ' JjjJI J*-" i_P-j ^j^ — jLy'j^o y^ 1 ' t^-'j U^^ 

*^kj .j2j *j cjIj^jjJI (Jjj^U 3iJ ^ JI J-" 5 -^J tlj ^ ^*K? lj ^" Li ~-* <Ji^ ^jJ- 1 <> 
^Ijjkj L^i^kiJI ^.lall o* jMjJI jx^k; ii_J o_oJ- !>_o 5~>_ll -jL^IjJI ^ tl_> 

J3JI _;L,Lw .-...„„.,. -ule OjkjuJI cA^i. ^ li^'j -JJ J^ <> jki-^l jj.Jj-1 

4aJjjJ^j_lj 3_>jjJJt Loj__>. L^_) »jJa)I (Jr* ^rij^J 5jKl_*i!l CuUI_^j 5r!J^I ?_J~I 
JjJI jJ_jkll >-t,^i...<fi.V 3J i_LJHjj oLul^j CjL»Jj _j_>I ^jjJ Ij . Lftjji j "Ulo-jj Jj^J Ij 

. 0> ojU jl j23 <> ^IUj ikj_JI o-j ^ ,jL_l ^ li LloLUI 



._)j_ja t _j_jJjJI fy°y> <-pY' '? ^j^"! ic_5~>_3J (^ 



Alxjii J«l~JI jj^jJJI i»jfei« jl ojiDI / ^IJJI J*mJI 



Vi 



■i*W. 



«cg 



l^p^s^^is-m. 



PROHIBITED ""^ 





J tAym (jL-u->"jl rJ-«l |_jJ-i ^j^L>ui J jjJAjj ic*^ J^' 3 -' l>* J- ^*" L» ■-■-'— ^-; 
j\Sl>-\ (jaj^j t^luo^ 4jj^ k > o j Aj .LOa^I Jicl liUaJ LjAjA-v IjjJ^J J5«£aJ 4JULWJ 
.4jjl£)l jl IjIUJI jJalll 4^j.j (> LjLaiJIj 4j~iL~< 03^ -^ v^^J '^i^^lj 

yJI 05^; JJ 4iU,)lL. oj^.L>JI HiL^J J5 j L~,LJ JL*JI li» ~^>l ^IjJI D^oc 

il>u> oijMJ (jl (j* "iLaS lift .OjLAoj Ojiljij JLxoJI ll» CjU^ASLo 43jj«j ^ 



JjcJI 



^ 



«^j jyljj^SJI JL*dl Lf k jJiuaj ^ llftj) L uuJa UwII jtiJI 4^j.j (> (jJ-*JL><Jts LoJblc 

cjjIj <j£. (JJjL>u ^jSu ^^ju-JJI Jjh*JI ^>t5 O^j (non-zero) 4aLajj L#J ^j^l ^H 

<j| -0^*^' J^ O^J^ 1 4aLajj ii.^ cJjhll iftjjk .JL^Urijj K-lj^JJ (^juajJI JjUJI 
^■ jfo iio Jjjia J~»JJ Jp- j^ll SA^lo j5ljj Ji-io j^aLUuLlI ^Jl 43155 Jls* hjh'-*- 

.J^-lj ( _ r <jl5' (>« J5l iLy ^jIjJI j_j3 ^jjfcjj^j 425 Ifl 

Jl Sjj2JI J2: hjh*. j bJjj ^iJlj ^j-^jJI 4J_^x* ^j.^ cPk^ 1 JL ^ JI •-• 



ve 



4jlu1) JalaJI jJ*Si}\ i«j£u« jl O^LJI / ^ilJJI J^«iJI 



aLo-^lj LuJjJI rljJ^'j t>i>j^l (>uj wlL< J5 tjojj Lfr -Ju JM-^I tjoj J^>JI jji 

0^ dUJj IJU i*JL«j ^Lj^SJl Jb*Jl i-i^ujj .jjjj>JI dK~> Jlo <Luj£JI i«jj*ll 

. 0) 4j5 4......o.i.U I »L*J>.^I « 4juJj1I jijUS Jl >*jJ °J^^ 

cjjj j5j .i_ulill jja>JIj jJ^jjJI (> <jj£ll (^ojSl yLU ^jji>JI jpL^uJIj JSulil jji 

jj£ a^J°Lc»-j j-iuJI Sj^J-jJ^j-^ ^iff (_)i>jM! ^....i- t i n txall Jl>uJJ CjLJjLlII jJjI-J "LJjJ 

.iojxalll laic (jj^.»J I (j* Vj*i ^ SjjJlC i±jjj>oj culwljj 
d)Ll>Jj JS-S ^i* .b^ki- 4j*>Ij UjJjJ>*3 jjjS ^,.,.i. ; J n UAjjj^5 Jl>a> (_>i>j!>Uj 
O^J^J t5JJJL»JI i_JJI J^> JiC.f<.uj (jLI (jlfl ijjk> j^o-o iSjtSJI 4juiJ j£jl\ Sj^oLo 
, 1 g jig jiJL.u ^Jl <LyjiiJI <L>jJJI Qjl.o-t...i.>H (> t>i>j*il <L>L^>- d>C iljJ-*o ^J 

Electromagnetic Waves 



/ 
^1 



\^ Ivbgnetic Field 



. Bectric field 



tJuJaJI fi\y\ J5 If) Jjju ^jjJIj sj*aJI 4#j~*J jJ-« ^jjJI i*-uJ?lJuwjj-fSbJI ol>^ll 






4jjjJLI JoliJI jj«JuJI U^Som) jl OjISJI / jjiljJI JrfiiJI 



vi 




iJJL>b5}\ Jiic Ijjjj'iM SjAlb Jiiu o-xSjuj ^JJI j^jatliiil l$Jl>4j o^j'ifl 




vv 



iluJJ J«laJI jjWJuJI i«$£uw> jl ojliJI / ^jjUJI J^xaJt 
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Long radio waues „, T11 infrared ultraviolet 

"f" Gamma rays 



FH,' 



AH i — i Microwaues 

' Short radio waues 



light 



X-rays 
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4±>lj yJuju {y>j JJJIj ^ aJj- v Il <U>jll 4JI^J?b kJuJaJI f l_pl r*i>jJ J5ui> 




iluU J«liJ! jj^juJI <UaJai« jl ojLJI / ^yjLiJI J*si)l 



VA 



1 






upper (jwvu-rifihisre! 




vVcrter in ocj'jjoris. 




,. While %h 



7 



-«vhhcs i ij^h! into if:. 

composer I" color*. 



■-W .*. 



<& 




jl t(J ^*£jl i*iij 4jJjSJI i*i&l$ orf>jkl 4i>ljJI 4iJuL>.U <ul^sL ^Lui^l MiuJ! 



. ^ "« f 



^fc 



u* Ljjjiflj i LjjLj^ <• Lj^>-^ 



4. wo J n Uixoj (Oalxioa 5jA j ....i.») 5jjby^ Cj jL>vo jLiuul j^J ^jbj^SiJl liijJjJI loi 

(JJ j-ft ^jJI 4-ubj^SJI OjLj1»aJU iS^l\ iaj-oa CJiL^uila 8ja!I CLiloaJaia <jj SjjL^jJI 
dlljj t^j^oJIj ^Ij^JIj (-5UI i±jjJjJL JL>J! jA to£ <j^*-> ^J <^jj ^ 4JI jl Bj_l£ <j^ 

Aj/jJI La s-liii^l &Lo ^ (jlJJu (jliill (jLl)L>Jlj .4J£ (jjlflLc (J-.LUI aia>w £>ls 



W iluJL) joLaJI ^j^juJI ^jjjjun jl ojIiJI / ^LJJI J^iJI 

cjb-jil cj^U%»j (j^l^il 4JU 4j^Lci)!l ejljjjlJI I&jJjj ^aJI Bjlj^Jlj ^L^fSJl 
jjLao <> ojl>Ij jxUj Ojjill cjljjji' (jls diliS'.jjjI^pJI r-t>UJI J lojiKj_J.I OjjSjUI 

jj C(jjJ)JI lla j ,_^ljj| L^oJ^Oi-u Jill iLjjvJI cuLuJuJI fj-JJj JJj«jJ IjJaJj 

lia (j^j ^! pJWI J5 j IbliJ jl M*i jl>j Mi 'p-f^Lp- <> l>>^ ^ 'j-* ol>ouoI 

.'/ \ > ' 4jl-Jj U^^i ijjJLj-o ilu »Ul »jJl liili dill! colkiSj 4ii-J Ji jJsMjII jJ>JI 

j (j^aixi (jl ujjcvjj (jl xjJalLjj 2 lUJ)) : <CL>o "bl^j j "UlSjlib k±jj>-LJI JjJL; 

Jij <U3 (jjSjU (j->oi J>y> Jr^ ^ ^j-^bjWj^SJI CJjJjU SJlSJI 4-JU ej^l»uJl 

• ((dv^'j"" _/^*Jl J is-fSjL. <j a^ilij^ajj j-iaJI jLolCI Jjjw ^lc IJA (j-^SLnJl 

SjjJUjJI ytflj^l j ilUI y"i\ CjUUuS^I ol$J (jl 'iLjJ>JI l±JjJ>JI CJtlul jjllj 

OJ^J ^i - cv j I aUajJl ^Lc Cj^jI L^JI jj CjLwjjjlill <jj »JJ^t> fljJI (T^JJ ^J-frk lJ^' 
SjjkiJI (jj Cjji ^L> Jj3 (jj aJLnJ ( L^ijJO fJ JaUil Jl SjJajJ LjoiuJIj CjLjjjjUJI 
jUj .<JJjJlj _j«SuJI J.1$j ^1 J5Lill jki-l (jj 0Jt>lj ajjJI Jiuiu L^jI Cu>j (jKn; 

jLjjIj a^li^uj j-iuJI dJjiw < _Lc AJLJI jj^I cjUL*_i^l ol^J (jl La_>l i±jjjj«-JI <_u.u 

lHj ■■l5j->^I Sj^j-^l o^LH 6^ ^-^ <. L^JLSLi? t _j,l.~i.V,»j ^jJ^jJI jLf*JI o^LH 
flOjOJrl 4_At, " , „J ,l ^ly^lj OljbcJ'Jllj oUJl J OLSjJl O^Ojw ilOji 
ybljlaJl j^ diii jjP j^-'j ^U^-^l «^iJlj ijJLiJlj jr^-oJlj OlO^lj 

AiaJ-l 5LJ-I Ukj ^jjl J^jJl Jaij aU-l Js^w? jp *>L^3 4 dJl$il ^?Jl IJLa 

^^sJI o^IUI -V-^ 

(j£»j _y>l Ja-.j ,j| jl till jl *lj^iJ JaA-All j (JjLu <GI < -Lc Cjj-oJI t-ijjJtj ^fT.a.j 

ijl (^LjaJ xjLill jL^jvJI j» (jiojjLJI) ^j^JI iuLJJI (^Ljlaj t «d>li,l." (jl SjjAJI <jJ5U 

djjjvj L> JLLII jjaj jJlC i±jA>o (JJJI JajjUiJ! CjjJ (jlfl ,j5L) U a -oj .*lj-^JI J b-i-aii f-yj 
Ij] (jSJj tv^jj-aJb oL^>jJ ^ i_JLuJl lifJj 4J a --vJj ^ (jLo^ll yjl <jl 5j>-jjJ JJ^-i /c^JJ 
-Lulill J LkA-i Y« Ji'il L5 ic — fj^l 2jL.jJ=u 4_>3-3-J( iaji-aJI J CjljjjjilJI dUj CHjJt>l 
'— ' - » - '- ^ ^ jJ^Jj^l ui^ u\->- J5 (J-Cj c Lj ya l. ^ - u ,o,.,. o ijSju *j <jjj L^cUlw (>S^! 



.(JjLji jj-aii u^ii (Y) 



iWJ J-jLiJI jj-jJjJI iojiJLM jl 03LJI / jyljJI J^mJI 



<i) 



.la-al! (j^LuLoS 4JLxJuJ -ri-^u ^! dJilj <U3l£ iffj— J 
Jit..j.i (4jlLs c <UjL» c<L>jlc) Ojlil yxZ (JSjuj Cjljljlftl (j£ p-*-" Clilj-a^l xja> 
. Jfuij LoJJlC liai J* Ijjli Uuui>j Ijl 4jja~«JI OjLJjJJI oifJ j^-io <jl Lu f i o. ; JJ CjL>_jj 

JM> LaUuJ^-1 Jj]\ ojj-JI oljIjSal <j£ IaJ>b JjJI j 1$j j*-iu ^yJI iL»i>JI ii^Jli 
<j£ j?;ajj cjiLiJl Lxu 4 <Lj3 t'IjjI jJ^j <bj3 ojljl^lal <j£ rojy ^J LwJ ) ojj~«JIj .»}ISJI 

(jLo^l SjJ>ol»- j 4-Uj^aJI jbj^l ^ifcjjuaj L.U*9 (.AJUjuo L>-ljjl jJ_JJ 4j U , W ' oljljlftl 
OJjJuiil 4-uj^aJI jbj^ll (jl (jjO- j <. Jjjill 4.. j ij».. u Ls-IjjI -iJyj ^' - J - K' Cjljljlal 1— u-hj 

.jjjlll 4_JLc 4JJJ-3 L>l«l jJ»J 4 -*Jj~' "-^j I j I jjJ6 1 1— uumj 
t_>jjjj IJli tCjb>_jll (jj 4iJju>.» JlSLwi 4--VJJ.' ^ft iailiUI ej|_^>2l flyl (jl 

JLc bj_« 4j.3..j."ij JU jjjj Ij bj-a jJj — 4ojLjJI j ojIjj Sac (jl — L*jj~> bjjjj * ■> ■ 

<UiuL>ULa blj_ol jJ&li ,"-1=^ V-V-^ («^" pL"*>^llj •lM-^'j „^S*"^'j JiJ"^^ 4_oAJJ I 
(jfLsj .<Ujjjc!I OjIj-s^Ij (jjj^la wA^JlS <UAill <ULuvi> Cjlj-alS l. g„« ,o..', '' j <UJjjJI 
4_>j3 L>l_^»l k_ ul-u (jjjl Sj-iJI (JUJI Ojj^aJls iJaA9 0JJlj>v9 IsLjj Jl iLui (jl CjI^-£>!>U 
^l>- (j£uoJ J lotiC c'fljL^_>Jl i^S^i-n jl Cj3L>JI OJO^aJI 4-*1jj Uj A*jI Jl J~aJ (jl (JJ-«J 
|j| cji»i=JI flw (jj (j5.o.'i.'i Cjj^>o JuuJI 4jcwL£ OjIsLjj ilxi (jl <L>_yiJI <Luj~iaJI t-IjjMI 
<L£J>. (jj 0JJU>-j 4_yw**i SJilj (Jj-ioJI (jj">ll (jl ujuj diljj OjJ-i« (j£ IjJ* (JjJu*j LIS 

(_5ji-l <(_£_>. (jj iJLail Jjuj CluSlu <Lyi^=JI 7-ljJjl (jlj 
IJl^J c e-Lo 35jJ j J J N >- 4 ^k ^■'■■'-.'■ a 5 jO-^lj 4ajJ«i=JI T'ljJ^I ^J-* - J^*-" l- ' - '^ -o- J 
7-jL>JI j^o y*J^\ i>° 5 > > u ax o C.l.<t.UJ SjjjI^j OjL>ojj JJ»j 'ij^jJI j lS*^- <-5'^' J^?"-*"' 

3* tSJJI jlji»"i!l j^jJ (j* UjuCul LoJ5j iSjjJI -tJsuj j^ic LcvjjJj (_>o3LJuj bljLuid 4- u 

J I JjJ-> (jj Jwij 55wJI -tJsuj iSjb Lfrj.iJfu CjL>jjJJI ^i- u V- i »J ijJjoJI JayL-i ^JJ 
^jj> tJj«j| 3iLii IgJibljLuid j^iujj jj5I OjL>ojj >— u ,.,j IjJJ^ jJ»oJI (jlS LoJ5j i4jj.1» 
pj-^>l i.JJj-->- JuilSJb iS"_^jJI «-Ui>l Jl (Jjl iS^jJI pj>^> Jjbu j^>J (j^^J (jl bjJ=u—l IJI 
jjjjjj ^jJI 4- i i. v 5. l l (j^AJu 4jjj_«JI jrljj^ll Jajuj Ijilaj ..iS^jJI |*^> J->L*J jljJiA^I j^jj 
^j5| bljkJ>l ujjj jJjiJI j^>oJIS (JjSJl Oj^uaJli t^jJI rJa— ' ^1* CjL>jjjJI 1$j 

<jj x>!>li 5j>-_jil 4j JiJuii ia-^^ ioL>-_^»jJI Jjijj l5jj^> *UI <jl USj ..a*jI 2iLJ JiiJj 



. . . (jLjj^U *L[j^uJI SJJUJI jx> (ja TJ^ L5^" l "" ^*" ^^^ yaJ— *J Jj ^ 5**'" J I j *' ' 'J W-^iJ- 1 -' W-*- 1 -* 1 



A\ ai»jU J-jUJI j*»JuJI 'ioj&M jl OaJull / (jiliJI J^iJI 

to^aJI cjL>-^ Jill i=u-j5 <.4_>jli jl ci!jL< tijLo tSji-l SjU Ij\ jl *lj^-II Jj^-j 

J l.u».".,ii» (jLo^l p^uflJ <jl CjjuJI (>j *A-JI jJ-C OjJaII aA£ ^JtJu. Ja— jJI Jj->J j»-i*5 
JJLJ J=u-j jl s-IjA Jl^jj ^j <Gul£t> 4J -voy-o L>j3 4Jw (_uj3 A>l Jliia <jlS jJ iji *La«JI 

»|jmj| >_u .i e-LaiJI J (jjjJ~*J C*!^' *LoaII <JL»-j3 .4ju~o (jl <d (j£j-> !>*i I a ( j 'ij.i 

^ jjjljjl r-lj^l <jS tJ.i2.uJi I J-jil jJjIjJl jl^> 3J=uJ_»J Loju fi~Z>ju uy&S. ^J^ 1 

. 0> t|jjs, (jjjj J^sii (jjSL. LJ12^I (jl Jj tLdil. *ly> Jl £^> 

JLl-oJ "\ (jjSL. JaxjJI UJJ......I.0 J JbjjLfJI <jL9 3iLJ.I (jLeLaU Ujlc t-lj^JI jj 

(jjjio Jl jJuail <jP ii>lj ijlo uuSj^J IJlS C-kJJI lift ^le 4iL«JJ iicLiu JSJ (uvJ) 
l (*_>J \ Y) 1=ul0j pi Cj5jJ>J IJIj c(u_0 "\) jljioj Ja^fJ <~3y-> Cjj^JI JaAJ> *_>j~uj (jli 

.^Luj^Jl i»jJJ jjj^ jl (JjU d)L» (jfL; J IJI lia 1 IJuxaj (*_o M) -W-fd p^ -" J ^3 
Jj-|j oaioj 4lo a_J)j (^5uili ejj-^JI (> a— 5 (jli jj^II jl (jpl*il '->■* J^° -^J '->! '-"' 
iiSuij i}yd\ 5jU iocy ^Lc Juixj li»j t LjuJI 4J!Ai>- J-jj ^LJIj JjUJI a~c>- 

. tT) L5>l J-lj*j (jr-^ 1 

Jj UjjJj JuixJ jjJIj <Luj^JI <L>Jjiil jl BJ-fJI BJ-i ( _ ? J- C J-*^ uV_j«aJl3 (jjj 

. .Sj^JI j^oj J^UI ia—yi ( _ ? J-C JJJ^riJ ^ Ojj^JI Sjui 

ejL>j-il ^j _l j_jjj* Y • • • • Jl J-^uJ Lpljjj-J ^^jJI oL>j_il (ji-i Uj_a£ 

jjmi t(jLu^U <jjw-JI ej|j^^!L> ^^o-v. U jAj U^j"«j u' (jL-"-^' ^^' ■ ' ■■■"•j (_5^'j ijjj-^Jl 

4j5Luu\m >_i •> tiJjJj (jj'ifl ^JJa j jljiA^I lia u^JL>o Oj-iJI (jJMJ ej_j-oJI Jj-i-J 

jiLiu ill Jl Jiul; o.i,.^.c o>L>-jj Jl Loj-^JI cjIjIjOa^I Jj^O' Jl L$UL» JjLw 4^olj 

J ..le ejL>lLucw d!li_aa ,\j-£ ■"■j -^ "LJlj l"j -^ (jL5 j_a^!l IJ-ft (jl -J^-ail j~u2jJ Ju2jw 
iajLi> cejj-^Jl JJjj (.ijJj-iJI i^-j-ll J_oJa iCUa-oJI iCj— < l^ . 'i Cj_a-oJl aJp j 4 ^ a 

((Sound Intensity) e^JI Sjui ((Pressure Amplitude) .Li-aJi l«_-< to>^JI 
cr -^JI ^^-odlj ^jjw-Jl ^-u-j^o-II ^Lli» ((Loudness Level) Sjl — ^>JI V j— ■ -" 

. <r> (Auditory Area) 

ejU_JjJ.lj Jjuolilll (_>A)u JliLilj JjIjl> <jj ojju Lj oljjl (JjjII JjA>JI p^">! 

.jJjjJI Ap L*AjL5lj e-Lij^aJlj Cjj-aJI Jb*J j 4j^il 



.tij-aOj \1-\Sch3 ic5jt£ Jjlj 'O^j*^ 1 J^^ ufc!^ '->JiJ (JjJ V^ 4J-J-< (\) 
. . 4.l._t,r>U3j "U_jic j ^TjSJI (Jj-Jlj f>^>'' 1 'J* J>* ^ J JtH 5 ^ ^ '(^J^" u'j*" J 



ilull J»LJI j^oJJJI i»jlii» jl ojliJI / ^IJJ! j^iJI 



AT 



Noise Level Due to Various Sources (Representative values) 



Source or description of noise 


Noise Level, db 


Threshold of pain pjVl ci^iw 


120 


Riveter i*i^j itfL 


95 


Elevated train jjldl jUmJI 


90 


Busy street traffic iajjiJI jj^II iSp. 


70 


Ordinary conversation ^jl*JI »^5JI 


65 


Quiet automobile SjjI^JI ob^*JI 


50 


Quiet radio in home ^jL^JI fbJdl 


40 


Average whisper u^JI 


20 


Rustle of leaves jLxi&l 4AVAS 


10 


Threshold of hearing *<uJI ^Jjjw 









*riiHp?t7i 




ffiH 



Threshold 
of pain 



JH : eag» : 






AT 4WJ JalaJI j^Sii\ i»jjjuw j] ojIjJI / ^yjlill Jrfill 

al <CLyCaj (j£ Jaill (jAij <U3 i_>itfjj yyC CUi^s J^ IgJI i_3j*I9 iLAtAll lol 
J^IsaJI aj&l yj lAa t (j^jt.o.",.,j.l [ . J-£ 0>JJ'Lj J I /c-'J^ =L '' AisXJ} o i.j.1 1 a I 4_OJjlJI 4J>LJijl« 
vyC l.g.».o,...> (jlS^ (jl cLsj^A ^\ji3 _a L&yyCa JLy^alla »!>ISJI .4J^' Ojaiil 4jjL;VjaII 
<L>%^J| ^le 4- u . L d CjIvjjLj IgJa Ljj>- aJ ajfud I Jylu /<-o JjljjJ 4- l£ ,., i: i.l I OAftj l <U3 i_ij^jj 
ctolplkJI CjIi^oI »iilj Jjlo ^Ijjla <jujJI J-£ j aJn->J I *JL> CjaJj (tLofeAllq . .dJoJLJIa 
j (_j-j LjuLI OjJJ^ 4- y . n A J a 4_l>w3 SjL»ii>- t— u...j.; (jl t>5LoJ lAa c<UpUuaJI (jjlMla Cjjjll 
(_5jL> Lm laajJI j OjLji*. t^JLtll ajJI ,LuVJ>a t 4j...ij-'J I dlljL^Jv'ilj C)CO~JI jL^JV 

. .4j|j£i (cJ^-J Jv r^"^ cj^jjw J.Jl"J ojjJj l5J^> ^^^ <s*"^' jW^^'j dJL#J!>U 
cjljUii^lj jjLUI Ji« (Impulsive Noise) Iy.At.vl I tLSjjJI c^ «-IAj^aIIj 
Jlo (Continuos Noise) oj&A\ «-U>^a1Ij i<jjSu j^j^j, ^Le L$luVJ> ojSLy 

icL< \A Oji t_>J V jl <Lul>i yj \£ « jjls Lojj^j ..LycUuaJI (jjil e-lAj-itj OjLuS'LII 

jl ibjla t «L y l a >J Cjj-loa jJJ^ (jLo^l <J^ ~ IajLj LaUi^C ic-^'j — ^LA^AII jJjLj 

,JS j o jJl>£ \jyiui <Lolo jjLjA- Jl (_5Jjja t jLjJ'!>U t-itljJl (jj j; ;j5 - I I >— . u u jj .5jj-o5 

(A' — y~°) <1>* LfjJ-i 3->jIjjl1Ij (iljjLxil — 419IAJI) &lAj-All jjj'Us . .Jl*JI «-L>Jl 
^juia^JI jU^JjI JJ t5^Jj L&a (^jjwLJI k_jLa*lj ycLiu l A& LJ— < la^uLi ^_5 j^j i_>j 

' jLi Uj L»vjjL!> jL>ol (2>5uOJJ (jL*o^ll 4-yStt J ,.,.,i. i JA^a 

,>».». nil ojIa) At LlLj jjv • ^ -P^ J*' '.' < <->v«flJl (J-^ LJ— < jiy ■ S 

.\jSjJj\ i.r.t.'i.i.j." ,t . . iiflVII t_il Jn.A jla (^iiiJI >— u ....ij .V 

.jljij-j'ilj jj^l ."\ .i±«A>JLj J^sljjJI inisUj .0 

•tij-*"' 4a>-aJa ; i ...i- t CjIjJjLi .V 

i— iuqj j t t_>j (\"\« — A«) L^Jjui iilUlj (lijjjJl — iljjjJI) «-lAa^All jx>\J Lol 

j»Lff ((jjjjjyjt-<l) JUII Lfj »L5 4jjuj^I iwljJ ( Ji cijii-IJIj (Ja-i^JI (jJ'jU LiJjj IjLoJ 
JUII jS'lj t4ol>IJI (JjSlI jjjj Jj Cjjl V J (^i*) J! Oui>^£ CjUIjjJV ^ »\^V\ 
Ojil OjJlJs CJJ15 _aj ^^ <-iJ 0^') JJ* u^^l ^M' jt-^-iJl (^ j» N ^o ^ »Lc ( ( _yjui) 

ia-jjlo (jl Jl a\^»o »Le j1>*aj dljjaJL>. (jliUJI J-^jj LoJlu .*ilj!l jL>jJl Ji« 
(jj'il i«ij5 jUj le- OjLP"' t ' J ^ c -^'j 'V J (^^) J! J-^ ^i J Le xilji ^Li_a-All 






4jjj1! J»ljJI jJ^JjJI <LaJaJ4 jl OaJjJI / ^jJLjJI J^mJI 



At 



0Jl)J-SJI CjIj-s^I sLm JuiC jljjJ'j (IhH^Lj (j^Li^-l *-o <UukJl 5-Llc viLi-£JJ 4jJJ*UI 
^Luijlj i_JjLll -we JaLwaJl aJlCj (_>ojuJI CjLoJ SjLiJJ pjJl Ja*-i> fUj.1 Jl 43 Li I 
OJjJlC (_jiiljjlj f» .A g.l I <_s3aja <LiJl*1I SjLcudlj i_>l*l)l jl^la JvxJl 0Jl>. OjLjo Cj!}Liu«JI 

ojjj^ill JjLjjLII cj|jL*iJl io^LvS <_o (^' — ^') o-^J^I t-Lia^JI LI 

^1jU> Ljjjj- lJ r . »— < f> L_u_4Uj (jlij J!>L>- Oj^Lw 4-jjlff J' 4_iLcJI Djlll daJ>0° ^jJI »Ojl&«aJlj 
J^-i ^ic J=yJ>oJI JJ JJuJua l-5TJ.g-o b°a^> 4-u,..j.o JaJ>uJl lift 4-^JjJ ^"-^ '^jLP" /*-° 
— i^ljja 4-yljJI (jj ijulil (jj -^'w jLviJ^I ^-^J^ f^J^ tjbvij jl j^J-° Jj^" CjL>sj 
jbvij^lj JafeuiuJIj JjltfJI J-CV.OJ I i_i-i,...u b'« 4-i.i„..i.o 4_jjLjJI £>o i_JLI^L> Jl>Ij ly3 J}1» 
OJA JSj .JaLiJl D&3q LgJ 4_JljJI ,J^JL>jJ| CjL>ajo ibLgJI i_l,iri*JI 4->-aj i_ ' - i ,... u Jlo-A!I 
<U3 flijjlj 5iliSj <L>all JajLi) Djbj "Le^ LgJu J-aUt OJjy dlxxijA (jLuJ!>U jljJ>^l 
j-A fajJl lift £>» iL^bxJl CjjII ej^Lv i_jiclj iiLeLaJI ijj-jjil <UJV)JI SjJIj 4->_}il 
Cj^L> 4j£j Ll .Ojljilj lilillj iijJLS' *j|_^o ^ic ijjbxJl Ljli-IJI t-LaP^I jLvj^I V^ 
.lU. a ' -L I eiia-aJb Cjall (j£ CjLjjLaJfc^l ja . 4lo j a OJjyj jbvij^l f aJ ^ic -\o."i.i»-"J ijL^"^! 



.*jjji jj*» y.in 



.jail! Jj^i -/ft 



.£UjJI j jUj y.nn 
.jj'ifi ^j^j y.£o 



(jLuj^il (J-* L^jI wu'Lij iiojLAlla 4jja^ul 



HI ^wiaj Jajp- 



jrwaaj (JJJ 



jo5bji 


(Jliwb ^b» K,oJI 


(uj) jJj-aII iuL^jJI i-jj*aJw 


uJVI 4JLk (jjj^j o^Uj^I 


r» 


^AO 


4JUtJI (Jj^2 '/.O * 4jJUjl>I 


^♦« 


\M 




r.. - y»» 


*•• 


5j^JI j Jl>j jjj^J 


0» • 


Y«V 


ouU ijujua 4_JUjl>I 


A.. — V«» 


Y^« 


oj^JLI '/o « 5_JUjl>I 


U«. -^.. 


Y>a 


ljL> j5J^5 0^0 


W - ^£«« 


YY« 



A« 4jjj.I.I JoUJl jJ-aJuJI <Ujfej* jl OaJLllI / ^jUJI J>aill 

(jj (j- u - i - J (?jj5JI (jljiil ^wjj^Jl jLLlil) LjjLiSJ fj^-jJI wj^JI oj^l 6^»kj 
(1)1 (wJ^JU *ij t<U?w?J ^UJl i3ji-J ( _lp jjjj ^-T jiaj- jJ^ia aUI ^ Oil 

J ojljJi J^l jl Oj^JU ^Ul *ii JLp «JUi ySfi U> oijoUi aJLa 0j& 

.^g.xfljl <jP j-wji^ii *il»*il i?jjLiJl aJLa SL'U? C«£ , t ^t,^j iJjl^Jlj OlSj^aJl 
diilj *J*f J1^_P OtjJLptllj Jj?*£)l (et»Ulj OlO^lj j^-JLJlS' iP-ib 1 - J^Lj 

U^J t^ ^JJ*^ ^ J** J^J '(^f^ J ^y 1 .^ ^JJ ^ Jij* fc^J t>° ^JOfc 
,\$j JU>JCA\ JA IjilS* Ojj JO>- OjJLjU jJl ali-l *iljj -k*J 

:^£JL>Jlj iijiiJI ojJjJI -Y 

(jl l- 'ij ... > ! - •> ■ (j5ua tfa-ijil Ijift Jio-ia 4.T..J i iLaSlJI lid j Jj^uuJb "UaLuJ JL>>jJI « .... u . ; 

La5 (jjiw^l cjLwjilj (j^juJI y»j Lulls' Pj~o^l (j— yjjJI *iljJI ^a k±>yjdl lis (jl J^aj 
Ia^Sju t5j->l ^j_j->o <Ciuuj'i Uj J-aiJl lis j LaJl UIJjSj ^i!l 4jl)Jj>JI cj_jj>oJI j (jjju 

.l-iLlSJI (> 4Jb*!>UI Jj-aiJI j 
JjAillj olJlilS Sj^iJI sjl^j Ac jjj'IjJJ ^jiUlj sa.a I lj (A^l p^^ll a'-a^j— »La 

Ju^llj (JjL=uS^!l JajLiJJ oLiu JjL» ,ff-«AJ Ja.i-i ja£j Jl Cjjl cJUIj JjiJiJIj 
Jjiko-j^ <L*3juj j-cmJI lift (jLol (j->J=u SjljJ* (JjjLujj (Jjlko Jiui (JJJI ^Loojj-^Ij 

cjIj5u^1I LgJuj <u5lj (jp ojucu U J5 dUJ ^jIj (jJ^j ■^L'v: ^ L<1juj ojjilxj U 

..(jj^-JuJI ujUO fa-iaj I 8 ' 'i o a Cjllojila cuIjJlVIIj 

^jyjJI OjJjJI (>o ci>>l k_3lJutfl 

I L^Jw j c4AjL_JI <U»^ajjJl fl&j^l ^ic J^iX! t±jijjj| (jj t5j->l fljJl i_iul-aj (JS-0J9 

(_><a*j »L>5 O-aTu L^jjL^- CjL>jJ j '^Jj-Lia v<JJ<J' Jl 4_ljI_LI jjL^JI <_>ojx53 
oLil fjOJ 4jLaU| CjLcUucJIj ijubj^SJI iilkll JuJ_j3 CjUli-a (_>^>i>.^ljj CjUUuaJI 
^jUI jJu^Jl oLw (jj Sjjj^ CjLuS Cilcl'u^JI OJA >_L>i.>jLi cijuj> jjL^Jl OJA Jl 4jl>LJI 
4_ia3 <Ul>waJ IjiaJj .(jiw*j (jl Jj<j ,P^' jJuixil JJ oLil oia aJn.«.o JjVSiJ -V ujJI (^Ijil 
<Uju-«i CjL>jJ x_iu jcjUI jJu^JI OjIj-> i^J-jJ ,*-9j J! e5->3^ ^t* ^Jj-^' <ti>-LJl oLil 
jJu^Jl Sjl^a- "i>jJ >«ij eSJJjj t tc^LlI j-1-^-o-U ^y-!-ikl I j 4jjLu>JI 4ju5jill j ^JL> diljj 



.(mjSJI (^Tjill j ^\yJi\$ oljljib^l i-,jl») v lo5Jl (> (^oUI J^iJl/cJUJl V UI jtll (\) 



iWJ JslaJI jjMJill i«jjsi« jl ojLdl / ^IJJI J*aAJ! 



An 



^yic 4jtiJjil 5jljj>Jl cjL>-jJ jijj US' 5-LxJD ijiLuuSUlj 4j*j^*" i>uL^->JI jjuJu Jl ^lil 

(jl (jj ?■*>" /J-* <U£lLo 'iLojto tij'j-* 1 " i^jjJjJI -X*J : tijIj^Jl i±jjJjJI jjLaj 
^ l . t l l .,.. J I oLil OjljJ>- CjLj-jJ j ljjjL>o IjJJ*J 'tiji*-^! |_j* C L_UuaJ <Lu.sll Oj^Laill 
l$J*jjj 4-ubj$^ll oUsJI CjlcU*e -A ^jljjaJI <-S_i_jJjJI jJLao «aIj .CjM^iaJI oi$J 
— JjjJI icli^s — i_jlL«JIj JljJjsJI 4S-\j*c& iS^^I CjLcLJu^JI Lol CtijIjJsJIj cij^JJl 
-t 5jljj>JI lijjji) L»jlj IjJuaj Jju L^o.'v _^J Lftj^J JaiJJI jij& jL^aj 



k-pKfl 






„,:!nns)»^ 






AV SjuJJ JaliJI jm&I i»jjai» j\ OjJjJI / ^LJJI J^iiJI 

: iuljj^iJI &>UJI juJjj jjUw -\ 

^jjJl oLxil d)Lw5 JmJ diljj 4jjIII JjIjII d>* ^j^> (JLt d>LL>dl ojjb Liuu 
4jjljj>J( d>^jLJI fM^J J- 3 *^' 8 L)J i»l-1.^."unl ajyj .JjjjuJJ d)Ua*jJI sift L^>Li>J 
4jjUJIj IjjLioJI CjLLodb JJjJulII (^ilji^fj LjjLioJI CjLLodb jUVjJI iJ.uii." o»yiJ 

JJ eij-«jj L^j»-jj3- jj£ 4JU ojl_y>- 5j».jJ -ajjjjJI ^J-** J iL»ljJI sLil sia >_u t iSSL"j 
j 4 J .a.« ju .iJ I oLJl Jjjto *JLu ii u> jj>*JI eLJ (_5jljj>JI t±jJjJI sjaUs >_u,.bi-; lias j^Jl 

jJJ i,A ,, , ,,, ,_jJ'j^> (ijjjJ&LbsJlj J^^jJl CjLLbVj) d)Ua*jJI , wj .o-- vJ JJjJuJI CjLjLbC 

^1 biJJb (> Jil 4jj_jJJI 4iUJI ejUajxJ 4jjljjJI 85-USJI ^_j£j L> lllLc . ajj/c-mSLo 

CjLL>J| oJlA <jjj JJjJ-iJI »Ljj J OJJuuil 5jl_y>Jl (jlj 4jJj5j ^j^j^^I JjSjJI aj.V.wo 
ij Se-LiSJl : j. J . ,; . ^ '- ! - ' j (j- u - u ^ J! ijaajJI i^jli=L>«jJI Se-U^ (_>i>LLiol *_>-jja' Ojjjill (j45bi-< 
OjljJ>Jl 8Ju» <jjj *j>. -,-jL aju CJUJ>- (Jj^jL*.^! JjjjjJl CjL k > . .8J (jU*JJ J^-^fl jus^flj JjJ^jJl 
Ijj->J 4jjjj CjIjLuj;^ 4jj_jjJI CjLL>dl j biilj jjjcu (jjj> j (jJ>ljJI ^jia £>£ _JJ>Jl Jl 
4->j_jjJI 4jjLj^£J| iiLkll JjJjj 4Jb W .» (jli (JjJjLaJI (jjjjb i_u,..,i.ij ^jsUw^I ._>j«»uJI <jjj 
JjJjJl »Jl>oLmj ^jill L^JjjiaJ (> jj5| 4_uU| Jjl_jil JJ 4jjl_y>JI 4SU3JI <jjj '/.0< -_JaJ 



MiMI 




4jjsLuaJI b^LUjJIj JJ^JuJI j oLil (jj 5 vuS' CjLu5 4jJaAJj| jLail aJuVl.^i 

^JbP 4j<sIjJI JL a oJ J 4. J , ... uJ Ij (jAi. - ^! .JLcj 4j>-jji» SjjIj JM>. bLJI sia rJ^J iailiJI 
t_5J_jl> du> tJL*JI »L>JI Jaiill 4jj^ (jj Ojj f , — \ * AJjj jffjJU SLLcw Jl* jj>bJI ^-Lli^i 

4JuiJI 4jjLII i\jJ>H\ j MLi- i-.ul.jj Uw l_uIJJI (^jjfcwa^Sfl CjLjj>5 c>a<J>- Jl oLJl sjjb 

sjjjj Ijaj j>_j^-ij ^30 tj^ iSy^ -PLII jJuaII Jl 4jc>IjJI eLJI &\ .iilj Jl 4iLi>J 

.cjjjJLj jj>jJI ^Islt-t b±jjj Jl i£^\j 
: L-jJUJIj jyjL>JI icLms — f 
Ujl5l (^j jjJLxIIjj 4iLkJJ li'M^i I cdULuoJI ^j5I (> l_jJLJIj jjju>JI SjsLw? 



4jlu1J J»liJI j^mJjJI i»jfcw jl ojiill / ^LjJI J*aiJI 



M 



I °\ > i_jw3 Jl ■rl.VvJ i_jtLaJla JjJl>JI <jj Ju»la {jb r , '-"7 4jI t_9j>*ll (jja «lLuJJ IjyJj 
Ijiij&a tbj^SJI (jj ^.J.dJ ^i < • dl^t g *i . . » (a CjjOI (jj Lolj^>- O^j jlij| (jj Ll*5Lo Ijjlj 
al- 1 . Vj .i, t '!>U lylaJj . <L>jjJla «-Ula «- 1 a^JJ k±JiL> <jj lift l St i—UjJJ (jl £Aaj Lo >iJjJJ 
(jja 4 jlv . , J I l A& jjj> CjIjl>U oLjjJJ v±jajj r-.*i.'i.; i_jiLaJla JjJl>JI 4*L1^> j oLwJJ (_5jjj«iJI 

j«iljJI jjjjaJI (j-£ 7^*-'^ vwIjlII ri^j vwLxll 4-yLti.i jjojJI 4-tgl.V^i.ll sLtil cuLoIjl>u-J &aI 

ai^wJIa dJjjjJL dJJJSa jjn.ti.t.1 L> oLxll lalisoa L^>Jau^l ^ic <jj j j .i. f i. t . 1 1 <JljJ CliL>-jjJwJj 
k±JillII Culj«£Lo j^iaja i_ula«iJL Jallioa oLtll sj^J k±JiL> k±JjL>u3 t JaSljjJJ 4.l.o. * . 'i I , I 

cjIjjJj (jj L»j^cj «-LL I j—^cj "UjajJI (jjIaII o»*j dJJJS cujjjJIj Sjljj>JI j 4ii»iil 

<L>jli)l kijalill wsliff (jj 4a1a>-.» fljjl '— uiLI OcL^o JjL*^ l-sul oLxll a- 1 . Wv .u j a . C±J aJjJl 
ajLdl CjljLi! '-ii5a j«iljJI JljjL>."i!l CjLj1a£ J^L> Jj.Jl>JI CuljafLo <UalJLO jijis £>£ 

.j«iljj| JljM>"i!l xjLoaj ,jljjL>"i!l d)Lil&£ (jj <L>jljJI 
4jujJI (jiinj j jmLu . .JjjJuJI O^b : LjIj 





i-_ilj^- iJjlo ijjUl L^iLio-i ,j jruLUI cu!>LiL> J ,£ k±olaj> jj&Liu ,5*3 4 m , J I <_>A*jloj° 



L>° 



i±jj->. Lo 



^_jL>a t CuLLutAjJIa jL>%JI OLto Jl al>JI CjjjJI (jj L>jJt-< (jb ^JajJLs Jl 
^ j LvLwj^! ^jjjtl I ^JU-ill Jj>LJI (jj *JjAo ^Lc JaAJjl <jj 4jjL» ChLmS^ Vj"-"-' 
4g J . ^Cj | CU^LjJI (jj 4- j J a ftlll CIjLj^jlJI J.>aLlo d>UL> (jj i^jio 4fti>^ Y« «Y j^»3jj 

.iijUJIj 

d»3yC SjjJui 4.ft.^i Lc 1-i.u.li (jjAi^.1 Jl ">»oJV.K-ijj" <LuUuJI iafljJI 4j3U Cli jLuiul 

Sjji^jt J v y v JI fli Jl JjjJI ouj (> (jL < «J? VV S-LLa- ( _ s -JJp^l k,o .Jl j UjjI ^^1* 

Jl SJiUJI 4Iol>u (jjJI JjjjJI vj-*^ J-v 5_»jj>oJI jjLaIIj LjjJI 5L>JJ iilL jlj-ilj 
USUI (> 4.jkflj.l I (jlib^l ci^lT 4 5-LuSll cj^by LEsj cejiijj jij . 4jjL-»)II J^-Ij-JI 



A^ 



iWJ J»UJI jMSii\ ktj&M j! &J&\ I (^IJJI J>**JI 



<. Ley U <> l_pLb Yo • _cpO jjijj ^Lb ^ « • <> jjSI oyjJ^ J! 6->l Lw LfSji aw 
jjUuj 4j>L« J jj-oJI *Ju Jl isLol cjjji^ j^j LuL-<l J Ijj^jJI 5Ljj>J! LLslj 

. J^-lj-Jl (jj jJLO jijJ t ' ' 

ijj] eulj 4juj Y * <>» jj^l (j^l ,-!> AJLjJI— JjjjJI cjyj vj-*" jLiiJl JJ-tf— >j 

<jiljAJb - jlxol 4->yjlj jio (jJJ Lo L^Jlo J£ jJafl *Jjl> OjjjiS' oliSj <Jj^ J J^J (_fV 

jj LuL~<l J^-ly 4JU5 i*-»lj laklo J ^^J-s-jJI jl^uibU a^il jL*jJIj dJlo-^l (jjjiK* 

lj_jjiA Jj| JA9 .j>-fSj^J (j-^Hj j-J-^a£ J*-aJI (^ (jLSLJI (> /V _p-J lfj3 -Ujj«j 

oyjJI Ikaj »jaj «Ju Jl iwl^JI LjiL-i^l cuLkLJl jj^> JLiil Jj (^-^1 ^rtiUlj A^l 

jjJaJI cJjJJujJ <UjJjJI Lt>waJI -)j^->JI »ijj C(jL~«JL> M^ C W <UuUlj ^Jalj^JI _^>o 

cdLLoj; jjjuL-O' (jl 4Jjjl-m ^jL$_> ,*3jxi JaiJJI (> i«ji^ iliL L^ikc ^1 cjLilLlj 
jjjj Jji (3jLJI J <ulc oulf L Jl jjjti (jJ 4IL1II (jlj ccul^lw cjM5 _^>J < — g. j J r« *«*ill 



(j Jill djLJjj « 



: jjjaJI jj^UI 



,3 Jj\ 4*> iu 


Jaiiil ilJli .-.1 


il^jJI Ojj 




x . . ^ jjjji 


iJI **JI "■ ''••'■ " 


o& \T- • 


Y • * \ >.;.o.\i.. i' 


i \ ci \ \ 1 1 (_^*> a-UJ- j &>■ 


d4= n«« 


4jjj»£J! J^-Ij-JI i-jji 


Y • • Y jytfl 


4->i. jj >gj 1 "J4S 


Ji^ Jl r«« 


(jjaJI J^.I^-1 i_jj3 



.Lo^lc ^uJJj oLJJ Sj^kSJI cul^lll <> »Lil j iJjjiJI cjliL>Jlj ^LLiill »1£JIS' 
ijlyiL oLJJ (JaiJJI v±jjJjJI J^> <U i-.ljj J "jas- ljj>>j " jjjSJI cLo-UI ti^jj 
«Ju jl ii>vJI J**^\ vijjiill j j»<L*jJI v*-=y *Jl ' W J "^J i « lj,JI *W" 
Sjuij jj->Jlj Jil J-alj^j rW^' aL>Jl 4ji *5L>i Sy*loj wLc ^k>- 4JI cjjj> OjlSoJl 

4_Jail)| culjtJil (LS-iu :< >aj*c><j .ajSjJI J3AJ9 . <Ljlc 5 Jnj.nl I 1— ■ i . * .. ^' . ' >iJJJjj -rljrfjl 

J=*JI (> '/.Y« 6i '-"-•»• IjLiiil L^«-jij cjLLooJIj jL>Jlj Jj-Ij-JI cjIjjL jki-l 
^lil v^jlill Jl ^1); 4_JLUI v L-,Sl (> tiU IJJ jL>JI jLcl (> pi>^-y UiLc ^lill 

: Jo^L, 

jl 4jiL>-ji.l i-jU^JL Jailll CjMsU »LLl3jI Lf*ftl (> ^Ij iij^JI CJjlj>JI # 

. I^jg j I (jJ vXJ L I I 6 ' 1 A » J 



SjjjI) J»LJI jj^Jill i«ji~u« jl ojjUl / jjlJJI J^iJI 



*• 



. CjU a . i -' v jJIj jL>oJI j >-u.5.u.1la JLaJI d)LL*C 5-t~ui CjJu>o jJI CjjIjj>JI* 

, 4. Jn i. ll I «j|jllj ij^^lj J_t.0L.-a.rJ I d)LL*C «-Lj5l j>^\ Jl Jailll t_»j«i»j* 

.^>oJI (ji>j^ JJaflill cjD^liljj JjIjjJIj jlj^lll jLiCuil* 

. 4JJUJJ ^jJJaII a-^>Jl j J51~~JI k±,j|jj>. <_u,„,i.; «l>Jl Jaiill k_j^j» 

.^>JI J Lfijjij' jl*j cd^JLULj cjUljjJI J~*c oL* «-lill* 

•USUI t-Jj ajj tix«J> IjAjJI »Lu> j JaillL) 4jaHI ijjlail oLloj i_i^*J Lo «-L«J I • 

jl jjl_jj' (sic Jj1a> J J l.g »>■■*■ (jj '/v ,^e Jju *~i ' U .a. l . i Jailll <jj L^ j L t > i .> t p-ij& -~jy 

.jjjL^uJl 5-Lxw Jl Sjjjjl iL>j J^L> _^>oJI t>=>J^ j ^Jri-" «-lJjl 4_Lsl_jJI (jljjl 

4_>jj>uJI 4-JajJjJl jLj^I jo k±)j|aj>jl ._i.i„,,..; Jaflill Cj!>ISLJ jo J^JjjuJ I t_)w»dj* 

.^JaliAU SjjbKaJl 
.ijjlill r>jlVJI Vj-"*" j ^J^*- Lo5 k_)jjJ>JI s-Uul jj>JI Jl Jaflill k_j^a~i* 
4jLaj 4j^»*JI ioJI CjUuLSlJI 4.JjjL~JI Cjl^ajJI JJ^J ; ajlc jlLj~p . .CjLj.aTj| 

s-LjvI jo Lftjjij 4jJL>jil k_,bijjlj jj^kl I j (_L>!>LJIj dLw^l5 ojj^ull jLlill j ioU 

4j«JLi jo 4A l .~ i . V J, I Oj^o"jl jo jJJ^ll ^jLjuj JipLall IjJaJ 4jl <— ic * .CjLLujvjJIj jL>oJI 

j* Ijuaj 3j3o^l bjl^j «ijj 4jjIj^JI cjIjLoII jLs n-Ul ~k-< ^JLc yk; ^oJI Jaaill 
ikJ^ 4UI>UI jLLillj ^IjAll Js. 4jW „ll jSloSl J! k^JL, L^yj ijjJI -^jil 

ajajjl ( _Ic jj^j L«j J^jiil jjj^fl JLc jjSjjjj vjjlS^ 4j>jJ Jl L^j LhjuIo -rcuay jjjjl tla^JI 
^jj| 4ja^~««J| jljll jo JJJuJI (J* (J_jl»o Jal'JI Ojyj jl US' . 4j^jJ|j 4j^>uJI 4jjojJI 

jjjjjj^_JuJI t_6jj cuLiSjll dlb J=uVI jo a t4-i>JI cijLjuL5lIJ I op. (i 11 L^Jlo vu5J I wujv 
cdUuLSJI cdjj JJ tiJjjj (jLLj-JJ 4jj_J| cDU^jijjjj^JI £y> _^aj (Benzopyrene) 

.4j5UI 4^kJI 




s-lil ^J=uu ^^lc yjaj j^i till "UIjlS' (jj Jil Jaftill 4ill£ (j">li ttjj^-l 4^J>. (jjj 

(~>o OjojO 4.»-Ljj J»fl j^jijj' 4A. Jj . l l OJiaa c i_5 a_>J I tla^Jla «• 1_L I jjj iljLc 4iuSj 4Ji.iL LjafLa 



*Lxj>-^fl Jl t-j^aJI Jj-aj <ukfti!l 4JLJ3JI *Juu L£ CjJjUJI ijj\yi\ (jic jJ_^> Lw j^jJI 
<i_uljj| LuiJuJlj (Jjj>w«5!>U — ujjJI jj^ail jJJl*J ^_jJ I Jj^aJI J- u .o." iJ I <oLL-£ JjjXiS "Lulll 

o>U5lSD 4_uli.Ul ILJ-JI j JMli-lj Ij^^JI .oUuliJI (> jji5 c^ Jl <jjy Lu. *LJJ 

^lc <jIV>-I o^Jy f*-*-*^' L»5 C j|j_>J i a jil A£y>-i 4_)jJ>-jJ| CLiljLuJI J-*ib OJuaj <oliLul 

JLol> - V v.ii^ i j dJLuiJlj jlucJI oLJ-oiCa (jjljjJI i^>>- (3jj<j' «-Ijj~j ojja^? <ol^5 JiLs 
dlb j <L>LuJI ^Ic ijjjj^ ijjbj-jil >_iLv.tJlj <jjj>JI t_ila-a^l (_iLuj <uLo_yi ^LlySJI 
j ojj^j 5_uIJa1I 5U-JI (^jjL d>P Jliii; bLu ji5^!l LJaiill oLSjll ^1 L£ .jtlill 

p_<j>JI ^Ic j^JaJ "i (Jjil OJujy ilwi jbl IgJ oiaj c4jjJ>-jlII Cjbl_jjJ>JI (jaAJj jbSl 

.CdIjjuj S.1C Jaj jI (_S)«iaJI 

jL>o jiSl ja jjaJI ^. J -V.1 1 jl cliLiIjJI T^-eyj '. cuL»_>jljJIj silL**.!>U ..LcIjj 

t_)jLflj U >llll^3 cOJJ^o ^J^Jl S^jjjvJI 4JLki» j "Lp-JI OibulSJI (jlj tiaAJjb bjjj JUJI 
(jj £ laJl 4j^Ijj 1 j.~>- 1 ajj I (jj IcaJ 1 '3 jijiaJI {jjs Lcsj Y ^ 9 CliLuJuJI (jj f(^' **o' 

t_ij-uJI cj"iL> (> Ijj^ (C^j^JI y^J-VJI j^-i jij ! UUj oolj2J"ilj Sjjtfj dJL—^l 

JaijJI Ji»JJ tiiijLJl ol^.uJI J}L> |JLxJI (Jy. » i£ Ij-i^lj jJ^^I JJ«J ( _yJ=^JJI 

iLy (JJJIj ^jjJI r>r^" "^ J! Vj""^' ■' a ^ L " (J^'-* J ?"! <> '/-^ ^"^LjJI <> Vj-^' 

. b ii_/ Jj^jj < aJ I \i' J \y>- 4J Jjw 

i_>j_jju U AijjS tijjjjjl JjJI (jj jjj5 4j1c JJxi (JJJI b~jyl\ _p-jil 4x-oJb Ul 
(jP jJ-c iiuju>- jJjAj jic '•bjj .(jL (j*J-U i_iJl "\ ' ' V"J^! ^ ^! ^ • ' ■ ' I (1>« 4JJ**' 
c^ibl_»jj>JI) ejL>jb>^JI Lfrij _ajjj JlII (^laljil (> iaii '/ i (jlj 4jujJJ SjuvjII jjj^I r^bjj 
!(jLo^U 4^vJU> <JjJ>o Cj^aSlo j^>b>JI 0»5^JI j -rOii' lujjlil j^>oJI j (4-ulil LjijuaJI 
JjL- Oi5j j jS^J J3 BA>uII »jMJ ^jbJl iluJI r^bjj viJLSJl (jibJI jJjAjJI (jl^j 
4j>laj .ijJaJI (jj 7. ^ Y J aJUJI j CdLuJjJI f->£ <• 3 j} 3 (J)-"'- 4 L c-'- c >— J' 8 .! o»jjl c_ >5^5 ,jl 
ioJjj ct±jajjj| >_i.u>i.t ^JuL> JjJ^jJ Jj«iJb i«i>y« aJUJI jb>oj c s-LlfiJI jia->- ti*«Jb 
!jJai>JJ Li>y« jl Lj>b Ajblcb ij^\ i_j.'iinj dlLaw jl (jj /j^^' Ujj^' 

0^jjj>o " y>.j\ " 5ISUJI OJjijujI Cjjj>- " Jjjy. " r>ji> — \W\ ^JW-V.J ^°* 
ClujJI (jj (jaJL*- (J*j1« V,V ^JIaJ>o jjjij' [jjJU Jaiill d>o L^jJm^>- CIuj— <jj 0> jp"i ' » 

.^L>JI 
ii!>U»JI 5J5UJI t-^oL-v-i cjjj>- Loy JUuS ^jy <> Vj^^ — ^VA ^jU n* 



^jojJLI J^laJI jj^jJJ! i#jlai» jl ojIjJI / ^lill J^ill 1Y 

J^W ^ • < (JJj ^jic ejJiol 4jjjj <JjLSj OjJ^ U^» "M l&jjS 4jUj ij'jjvj "jjjl5" 

.J lull j 4akaj SJiLU 4Jj15^j5I dJJjj <jjSjil 

<> O^ 1 ^ U^ M (_sJl>>- V^**» t -'-.!-^ >il>*£ll r-J->^ - ^V^ _^j r* 

.Jaiill 

(Jj-^jj ^Jli (j>-^l 5-LSUJ) cuoL-^l UjIc "ISL^I " - ^A^ ^jU Yt« 

l_^i 4JjJ>^> till j JaftjJl ^j ^yU- <jjj5U ^ • ,jj JiS\ <->j~u >il)j £>£ ajkjj e-UI ex>J 

^UO" '^M 1 ^->>>^l ^p- <_>-LL ^ (ijLlUI jjjv - \U^ jJw-uJ W 

• U^laL ^1 <jj J-w ^ « • 4JLaI Cjjlol «jjj Jj* ^ « > l»jJ3 '<L>-LJ .JJj'JI 

j jUJI PiJJlj jL>-iJl 4jvjjJ (jj- un i L* jj^i i_j^jc».j V>^ ^^ "^ ' ^JJ^wl 5iLw Jj 

.CiL>.iiJI 4Jj£ 
jljjJI j»li Cjj_j£JI jJjJ-J i-jjjv JM> - e-uj£JI Vi^ - ^^ ji^V. Y« # 

.iailll J5jj t_«3jJ (_JLuLj^!l *-«J>wO <_i.r-r'ei *lii>Jl Cjla3 
tjii^jJI L>A*j «^ Zjju* Cj}IJ r-ip.ijj.^1 ^jjj- "Lob" ~J.Vj ^^f c> ..k..i.ci ^ * • 

£*'-*' "^ j JjSjJI oyj (> (j_jJL> Y"n,» • • (jJlj^J vj~"-^' -^- L " ^J^ cjjjij 

"IAJ5" j^J j ouj iu2jj ^^ jUiJI *|j^>.^ ^Ij3- *IL (o - n^t J^u~- A* 

•-ill ^«Y ^y~. jJ^. AjuJI |»j>o. (jl i^yJJ iSJlil iv-j^Jl cjLkLJI cjjjs &>=>■ 

.!>Lw Y* »i>aJ 

(^-aib^b i^j^ji jj>ij^ji uLi "3XJU" i!5Ui oj^kiui - \^^^ j*»-uj ^y # 

aSj^J d)_jL«j JaiJ vi^' ^^^1 3^^ <-5 J >!j d>° Vj^W — Y • < « jj^ ^A* 
Jj&iJI Lilll (jj (jjJL>- ViV,Y • • (jJI_pJ yj-j >^jjju>- j i-lujj Uw iw^SLvJI ^l^jjij 



*r 



4lu.ll JoliJI ^MJtUI i*j£ui» jl ojliJI / ^LiJI J^iJI 



c <Gfllbj S^aJ j .1.^.0 c4jlic j CdLuJI JLe L kL.j .o <jlj*>Jl J-*^>J ' tr^' (^*J *^' J 
^lc (_9jjcLIJ Mj*.-' Jj .l=j13j1>JI (>o Sjji J^ l.xw cdLJ 'r^'j J^V <jL»J3l ajSj 
*lil (j< i>o3 c iLjJj <JjLu cdLajIS (J_jjj>UI (_ 9^C cji>JI <u£j>*o <U^I=ull sift jl^l 

cdLjLUI sift ^1 .i>.lj <_>*!>■ (> Ij^ u!j v^j-^'j J^" J- ^ J '-^ u> o^jI ijLiu ^ 

^A lajl tia.>>..o jl _^>o j ji-3 «ijj t> LfJUjJl j i4jj^j>jJI ij^yJI ^JLfcJaJI jl 
J a£>Oll ^1* Bjjill (^sju CjS£mI (jlj ioLJI j CdIjLu (> IgjUuJJ rbjll iSp- <1>Aj 
^1* Lut^> £>£> J IJlftj (j-^II sUo^l j jl Ji-»l Jl ^1 <> BJj-i*j 4j~Jj iSjJ*- 

" LuLiJI jJIjjJI " jl " 'i-uLUI cdLJI^JI " y. ill: IJ U-,1 L^k \yihj 0' *LoJjJI 
."(jjj£j^b_jji " l$J Jliufl ^jA^c^l LfA-L L^jJI sjLi^b c yuSL> LjLu>!j 




ILJ-Jb ^Jj*j Uui L-.L.I Ijjj (»^>oJI I Ll i J l i*>JI cdI^UJI oift ujuJj 

£>o LftjJ^J Lf^LSjiJ JU-<Sl ijiijJ ^y-^jJ' j^-ail J^J' ^J -LufcoJI bLwj 4jjli*JI 
e-ljtijl jjLw «Jsi (> — L^CjjJfc* j — siftj CDbp-^JIj CdLj^III Jl» ijj^uJI CdLjUJI 

0^1>l J**i cdL^I <> 4_J_> JS <jl iil fL^W UU cd&UJI sift Jl^u .oLJ^J 

ixa£j 4j>_j11I IJij sLII Sjljj> CdUvjJ Ji» 4- y c uk i-Sjj^ 1 ^-^V W*^ lijUOa (jl5 (jlj 

Jl» LwL,Sll 4jjliAJI -!iUS!l cjIjjSjj L^Ju <jjL^ ^ijjii iSj^ty ^i^y3 t ^= JI 

. CD l^lj-.-l la CD LL-< »i) I J CD I yjjj I 



ijjjJJ JoLiJI jjmjuJI i*j!aJ4 jl £t_j}j}\ I ^ISJI J^uJI 



*£ 



i^cljjJI <UJ>ljlj <L*iLw (jj CjliJihj) |j£j <LJ)Jil 4jUJihju <LuW 4jL>ix-to J ,-aJU 
Jj*« /**-"j' 6' 4-^JjJJI CjuLSj .J^> Jl J^> (JJ UjljiLo aJaLnjy C->L5jJjj CjLIaJ ^Jba 
<—i\jbj>2\ J~s& jjJu jl J , <-iA , ; flili C->Ia~<jaJIj (^jJVjjjLjil I d>ljj£jj ooljjlj c k±>jjjjl 

ol» (jl liu-ij jj-^" Ijjj lSjaJI ^j^j 6<)^l ' = '■!■"'■>• I j ^jj^jJI <luJI j ^J>jaJIj 

i—JlaJaJI jjjj Ljjj^JI j^jLLJI j3jj j^jJI sLu) L$_> <jLu^l Jjl> ^iJI (iSjliJI 4jJjUJI) 

(> Ojji <jj jjiS'l 4iU£j jjjjl ^JLt iftjjjjl t_JL>iaJI 8JA (jj yS\ jl Ujj JigLaofl 4Aa9-J I 

."jUjj'il " 8_^»Uaj 't jo . n't U li»j L$j|j cijjM) (jiijjCu JlII IcloJjJI (^oftj ^Licl 



BUSM 











4a51<uJI Sjjill SjLj J LU> ">LU JiLiJ t»L*JI l^Jj^Jw j jLajj'il Stalls (jl 
cuijJL jljo L$J| *i[ .LuLUI cdUuL^JI ^yJLc L^IJi J j.o.I«." ^Ul 4jy>Jl cjUIj^Ij 

4j>^j ^yLc Jj Ujj^a uJIlJKOJ X>y*j}\ SLaJI l£ JaSi ^.uJ <_^LJI JjJui IjL^. IjjU <G|J 

(jjsjtuj^j \j> jaj ^jaJI <d>Oj sjLauSl j^jjj 4jL>u (jj*il *ijj j5 ^i — L=ul— (jLo^l 
j 5jjLUI cjUuL^JI (> jjS'I jl py jUjjl (jj£j (jl cj*il>JI <y jjj£ J k±>jL>o 

'(jJj^jJI j-ai-al (jljJI (jj CjL>jJj j^jJI sLji -?*^>lj u>^ 1j>.v^ Cj3oJI (j^AJ 

ljL>o> i_9j*j U *L»- Ua <> t»JI (j^J ( ji>. jl tjjjs.'il 5-llJI k_>ji3 (jjh^^iJLj/LoSl 
tljjLJ cdUuL^J jUjjI Stalls (> jifj L^ij^Jw J ^yjo "j ^Ulj "jj^SlI jJI " 5_y»Ltu 

(JJJ^> (JJ ^-">L^ 4jLicu Laj\ ^Si 5_^»liaJI BJJ> OJjJJ^JI (JJJ«JL> 8_}^H" 6^-*d ^>^V ijJ»MM 

.jL>aJI J SLaJIj (jLJ!>U 
J L^J^ cijjOll (j5L»l ^1 SjjLuJI cjUuL^JI (> py o>»> ^l^ (Jjj <> 
^ Sjjli Uju^j p j3 £ji f. . ^Ij* d)Li» (jls JLJI (j^ ^ 4j5UI d,b^k-Jl 



4,0 iluIJ J»LiJI jj^JuJI i»jjii« jl OjIjJI / ^LjJI J*aiJI 

<Lujj l - 3 Jj^' ^J->J' <Ul~< Jlw j'j^l /J-^ SjjSJI dUjjj Icjj I < L^Jlo OjJ&liaJI BJA (JJjSj 
ioLJI jljll BJLft i_ u . ^ J3j COjI jMl .— i.i... J I 4j|j i—lI.-vLJ L> 4^>L>- 4_CJ-jJjj_o5 jl 4J_uw 
(Jjj J-0u>o <bw>J CjUliIj (jj L&yiPjl ota«< il <UjLJl> yiP 4_jl ili.l^a Jlo Jj5j ,j (jLuj^ll 

. aM 1 1 0JJ& l.fl.".~>-..ii.'l 

jiSI Joj (jLuJ"j| ^jj (jjvj uJ i_9jv*J j^_9 4_>jJjjJ| JLc JjJJJo jjb>-jl Jil (_)JjJj 

<UjIJl> l_uLc (jLu^l r..a.....:U LpojLj 4-L-v.^il Jj^ll <L)l>JI ,*->jJj J^Lj-ll Jj3 »U \ < • « (jj 

\V^V pi* JJ v*>-I jj Bjls «-ljjl <JLt3j i_JL>vL L^JjjSl iiu^u ijjJj dlljujlj cjl>jl>«d 

<ukio ,j t<LylkjjjJI LjL«Ja5 (e-^lji <U9lb xj " j9j£jj9 rjj->- yJjl^JI " Uy LoJulC 
i_9j£ J3j . 4jlL> p . g ., A* j (C^J c p o. .1^.11 <UjL>o i_jL^Ij "iwJI ^J->- " p-^4 LJL> i-3j*j 
jlioO 4JjJ=uJ.I dllj <j]ajjujj ^jJI 4jJjL£j| JjLuLII jljil (jl (jlj^ll Cjlj9 Oaj <Ow (jjj _j9j£jj9 
oLo (jj oivi»j L^JMi- j^Jij (JlII SjJjsJI uMi- CjL)jL>^oJI JjLJl! f»j->^>j Jj cL»jlj9l ^ic 
^lll 0j i ....ii. l I OjJbUaj i_9yC> t_po\jp\ ^Aj (ji-JI dJy>o jl L>Lu*JI JulC JjJJI «-LJl>I j^vjJI 
Jj»-lj~JI { le- (jjjLuoJI L=ui l^i^C J3 OjJ&UaJI 0Jl» .jjJ>^!l jil Cliljji oaxj i_u>L^u 

. jAc (jjLill (jja)I j-^-IjI JJ-» 5_jjLL=lj>jJ I 

(jj^Jb Jjjj (jl (jSjj 4*Slj 4JLuL> ji-jucu (ffJ-*- ij-*"'^ /*oW J^r! jJ^^I -"' £)\ 

Sjj^oJl 

(jj i»jlj (j^£j j5 jl jL»jj^!l iUalo Jl 1^.12.1 jl L^J_^oj (»jl> ji LMiJI o1&j.L»jjLSjJ 
JUUI j ULa Ijjj ^-L>jJI i^p-j ^j^-jJI cuIjLjjJI i_mJj' .L^JlJ jUjj^l 4aL1» J-ol 

(jj 4;XJ>JsuJI iLJJI Ji>-lj 4Jj9jil Cj!>LajjJ>JI Jjuj Lo.'i.u <Jji*l Jl iilalo (jj LMiJI 
Jl Cj!>Lajjj>. JjJ>~j (jj L^JjJ>o iikio j jjj."^! jil jj^iaJ ( — ^u^JI J-«UJI j^^JI pl5 

.OjAJjj ^i^>- 
aJiS (jLl B-LLI p-ia_j JjlC (jj Qiin.g.,... 4_c>- LjMi- /tSljJI J (j* LaJI Cj!>Lajj^vJI OJA 
dlljj jL»Jj"^l 4^>ji (JJJ>vJ (C* 3- J^' j' ^^ 5Jwl5 JJij J5j (OjLj^JI JjlC) 4AjL< jjj>l Jj 

(-» U : Jjl; ^!jLu Jj«Jj ojj>.|jj jIjajLjIj ciill Jp JiLL>JJ i_jlL>J=JI L^_J] L>Jj ilL>- 

1 frtst C 4jjU LMi- Jl J-£)j^jtll «-i>j (jj JjJ>jJI ^ic JjlhJ ^lll 4jj»jjlLII J^ljjJI 

xj <l l-> .1 i .,. J I oLil Sjlj->- 5j>jJ (j Lbj^>JLo Icliujl (j,o.J<.; (j^Lw dilj (jl .?»L-iAJ"^lj jjJJI 

Luliill ^-Mj!>L) Jjkil (VJ-liil J-*-lj^lj oLfil JjJJt! CjLuJI 4j>-jJ J jL)Jjl (> 4jL;Uj U 
^LujJI (jjUIl CjIjjSjJ j (^liiol )u .It lj (JjjLjj9 Jjlo jjjJJ iaj!>UI d) Ljaj LjjaJ I j 

.(^jijJI -rj-iJlj 4jjlji! JL^oJI ^-jjl; "^ Llo dilj jj^j 



5jlj_JJ J^jLiJI ^jj^juJI 5_ojiiuu> jt .Ji^JLiJl / ^tUt J^aill «*n 

<uLjAJ| ~A£-j~, iJ.I.'t.Vja i_il>l>JI Lfji ajj_> Jill 4_L> Jl Lfjl I J^Jl <li?-j^ — Y 

er^J 4 ^> i Cy> Jsl 0# b cjUj-JI oia j^l>JO' U ojUj 5_y»UaJJ >_u......ll f-yU Ua3 

<Ual9 CjIjI3 j JUi^l Jl J^alJ iCj-JI oia jiJiJ Jdj lift .JL^-iyi pjjJl j ChiJuii- 

d>»j 4-L>jll oia jljjj-/l (jj .ojjjvjJl (JjjJJ IjaUj> jjjilil oLil (jaJ r^=V. <j' ^^ >— uJj«jj 

"^j 4-ijliiJI £-M«^Ij OjIjJxJIj <-jJ>}1> jjjtu LjS 4_oLi-j jjiLI Ll-UII t_5j|jIaJl 4jj lj.t.u.1 b 

.jI^JlII cjUL< jjLvju ^ jdj ci)bjjjw LoLl 'SjxiS\ oia (jjuLu 
cfcwll l_y»Lt. jjjilll obll (j^J (_P=V. <jl (_yj*» SJbvll oia :OLi)l 2l>-j^ — V 

OJJ>-lj2 J~olji> ^ Jd Liu joSI jl j^i Jl 0l«J Jd AJjLj jJJ— J jjjs-I Jlo dlbjH .OJjJ><jJI 
U5 4j k-u^JI CjJJI ^^JLc bUlclj j^jv^l jj| SjIS OJJj UISj .OJLC JJjjJ OJjOiKo cdUL, 

6* La_>^J dlLoLwil cjjj i—JUJI j U>jL»Laj ^lll <lL>j1I _a> oiaj i_J3all bjiki- c^jyljj 
(_^«L(3l j <jA~aZj cujl5 (jlj t IjL>^I UJ ^jjtLj Sjjj5 JjIjjJ dlljj ijj^JI c^LjLSLII 
v4;j jl^Jlj JjUI ^l>a ojj U till j ^-ulill (^>v-^jS!l jjS^i j jyjuill (jjLoJI 
^^j- 1 j r^iyi jjUJl <j <_5^j — oLil jjjjJ ^yilj (ijlj^JI jJl>JlII <j_jfu jIjjjuJ 
Ijjj — ^UJI jy obll iubj (l>._ji» J5lj Sjl_p. jiSl) obll -~k~> yjj o-_jiIlj Sjl^>JI 

— 4-ubjJI c^UjUJI jjj f.|jj^| (_>A*jJ 4j~JjJI SjA^Jl i_mJj .ib-jil oia Ajjjeini j ^11*3 
OjJi JM3- _kj| jlIcj JjUI f-Uil flDl ,> vj^^ a>l_jill ^ f I^Sl oia SjjS L^. ^i*^ 
.jjj>^!l all OjaUs Lijljjl^l iL>jj j ULa Ijjj — jUUJI jl ^i^aJI 
4j^y "ojjjJI j oLil (j^ U>^ i>L» ^1 ib-jil ^ rjlji^l 5l>-j^ — £ 

<U*jjkll t_5jjIaJl (j' (j^ J-tf (^J ^j^ «-U>ulj jLajj^ll jLc>ol ^jJjoj iy^J 1 
jLaSJI (J_j5j Jd Ji^xJUj jL> jj^j jjj ciute A9 SJnxxoJI iluJI j Lxjj-jJ^jjJIj LuLajSJIj 
^jJ' o^t! J3j lia oLil c-lJju LJLc U^.1 ^e. _^j ,^-^UI jJ^ill jl tijl^l jA>Jl!I 
jLcvJ^I U>i>.j L>jJ_jjj Lu~. XtJ\}±>A\ c^UjUII ik-,l_^ o^aIMI l_u~JI i_J->LJ.I _pL>JI 

.OjAUaJI «-U>ulj jjjs-^ll all 

j jjio j^s-^l jJI S_y»Lfe (jl <> j^jJI (jic : jj^-Sfl jII jL^ul j (jUi^l jjj 

tr^l lSj^-I <_UI>* dli« <jl "^1 U>>vl^ j (jl— J)ll ^jLi Jjly; ^jlc L»jljjuL-,lj Lajj>-ly 

4-oLi-j *XJ* jIImI Jjka tuljli £« i-jSL*jl> j^j>-l ju j^Jo (jl Ja^-jJ j2i .Ljj (jLi 4J 

(_5* ^J-^ jlj-o (> <1a>>j Uj j^vjJI j libjlkol 0L0 i-_uflj CjbLej i^jjjj CjUaj u) ^ic 

: o_^J ^1 j j-=u>Jy jd -woiyi (jLJ^ll jjj (jl "^1 .cJl^vkLI jjijJI <.|iAJI Llioj 



*V iljjJJ J«LiJI jJ^JiJI io^kw jl ojlSJI / (jjIjlI! J-flill 

j Sjjj>jil Lujj^I 4jjaI cbboSlI ouuul ja3 t^-JbvLD 4jjIJ*JI ^U^l jjLw j^a.1 

Jill liiiliJl yj^-jjojjjl jjLw <> j^aljjJl J-a3l tfjlj (j^-aJI i_ij^aJI Cl>liL»o 

OLS-JL. iia^l JLLHI J LlcII^JI ^UJaiil pLiioU o 1 ^ t'o^Lu. vJ^*^ 1 Ltf-^w 

OjJbUaJI Jl>Ijj ^ie AffL- J3 CjUL»_jaJI £>« 4-JU 4j~o jj ^.^>^ ^ J^-LJJ <Ui.llllj 

cjuli j£Ji tJSjll Sj^k>J jj-iJuj JjLS ^j d>P »jj 4j1o-c Sjjjj ijj^j' Jj tLaijLajjIj 
J L^ij^a ..iej olAJiJI ola. Jio «jj>o oLUI j u^^ 1 ■**' ^ i!Jail ^j 1 ^ 1 ^kj 
ojIjT cjIsj 4jjjj>- Ai^lil ja>S|I jil j^Ji j3-b cjjj- ILalo T^LiJJI ^"^ £3 2?^" 

V^L^oll LJlrtUtl eUlj -Y 

jj 4Ju*j plyW J^y ys-^\ jjJJ LLu5 Ijl>I_jj .s-f-iu ijj-i-i. c^— cjUL-o LfjjL>^ 

jj .Uial 4ju£uJ U y>j (CjUjjLoJI) LuAJJI i_JL>JaJI <uLe jlk) 4jJ*LiJI C^lwl^Jl 

. 5J_x5LjJ I ojUIx^xII (cJ^-j cuLjlojiLllj (3jjJI cjUUuo cjU J .V.o (j^j-aivj 
:^lj L p( ^bljVl LJLaJLk* uflj^> -r 

Uj 5^j\jJ.) <ui>ji Li^-bJI ijjjj' jJ-c o-i-tu ojjljill ojIacI <l$j>I_j! (jLual jjicl 

Jl SyiLo jji jl Sj^Lo iljjiaj t^JI oLw (_ij^> Ale JjuIj ^j ejliwyJIj i^o-jjIiJI 

t-\y\ ji p_jj t-liaJl j UU M«U J5Liu culAwyJI Jl ^j^-jjIiJI <j~<j j j^l u! <- A ^* J > 

.iljLa 5ilj5L> mJj <uu3jJI i_JL>JaJI (jj 

- \ . J-&* ^jk- .j juji jik; ^ 4.!.<ro.„n ^,ijii ^Lui u' oL,ijJi c^>wiji 

Cjljil ola. Jju (^1 "^1 Loyjikll JjLail J «5yillj ^wiiyi t>aai!l Jl-o (J 1 i»jl*JI 3J-, Y> 
f lajl LLJjuJj i^uLuJI CjLjL^JI JIjjJ 4j>JL3j Lu^l> ilu JiL^u L^u**' f^jj J - .!^ ° "'^ 

.jjj>"^!l jil (jj 0JjJJ>- 

O-jUII ijo Jail v*5jJ o jj^-aJ L t-jjvjIL^j 4_>jLiw^l xjjLiil oi* Jlo iolil (jl 

cjI_^>oj ,-ljjSl >>i>> iolSl i yjy. (S'^3 ^-L* oL ^ J o^3^b ^-LuJW f^i-^ 



iluil JoliJ! ^mjUI i»jfai* jl OjIjJI / ^jliJI J«aiJI U 

ja^I ail jLiUI j ^_jJ>_jj j£L, j5 dilj <jls j->£«lll SLLu aijj .ojjjl>^ i^cli^ 

l> loUl ^Ijj^ll oJuuj Lolioj CjIjjj»JI (jj jJj5JI j i_jj~i!l 0L0 CjjJj . ^ 

j oLxll jjLw Jp. LuJil ^j\s.\j^> ^-u^j ji U _jaj «.L5j|jJ) . Jba-i=JI 

,i_ujJLll Jaiuwil 
aj^uJI (^LxLjI ^ic Jaii ^aJ SjJaII L$J ^ill cjLyiiJIj cjLjb-JI Jjlu .Y 

L>ji~< Ja-u aj-^3 l!U Y> . . (^JI^j- dlLa (j! -uLii^L. l^»aL> o>u JL> 

jx>J (> aljj*. ^ > • Ji\y>, £| .a^Ala- |j£j Jd "/^ LgJu, aJUJI ^ji^j ^JLc 

• Lsj^jj ^j j j l-f 2 ^ (»jj~*JI fjj liSj ajjuJJ Sjjill 4jjLHI 

4-O-Lall dlJj £0 4-^liOo l$jyljuj L^JJw j jjjo |,o....-JL LLj^I oiljisi (j| .V 
ai aJ |jl SlfljJlj (^AjjJI 4ji*^ V^J j^ 1 ^' L» <jLej~, O^J Jj^l O^jJJ 
( _ 5 luJI j v g.i u - ^ .a Ji>-b (_jLuill (jiuy jlijl »J ji 4JI j^Jyj . *jj— Jl ijbu^l 

.SLpJI ILL ojL>oil cjL^jJI /ytlj-i jl>! JLc 
U^ll v 1 - 3 ^ 1 tyL** (^j^-^i) o^j^ ^ijjv L»ji UjLs ajj-< jljil ^jic SjjUJI 

ji>JJ ISj^ j*>.H\ JlLI ^IjJI ^ l^Lail Olj 1^3)11 yiuu ,.u J .0 

.^-Llj-iJI jljjJ 4->jJl^JI jjui L.cvJ la 

L»Lw v J k u ^ill a J=iiJl 4J>Lj 4—jLm j^-SlI jil ±>.\y jyu :*->j?^\ S?-L-Jl 
jIjIoI ^ 4i JJJU , Bjjblt JUa .LjaJI I^LjJI yiuu l^j LjjJI Jj^^ dJjj ijiL, 
j .^Ul ^LiUl SjaUi L^JLc jLL, L ^j ^i^u^l y*J\ j dkiLjj^! ^*JI ^ly, 
jUsL LJU «l3i j^ijsli ^J^JJl ajl. jc^^l jJLl ch by Jirf ^ill SjaLWI o^ 

u! .iL>il 4jJlj ^UJ j^JI s-U Jji^J (_s^lj iCjLlujjjJIj ^jJjIjuA^jSJI jlji) ^ju 
(j£. lijU 4j*>Oj ^jJlj 4j-!jJI aJuu Ij^ -jLJI ^jij j Cjjuj SjJbUaJI oia Jl>Ijj 



W iWJ J^LiJt jM,Sii\ i»jJ»M jl cj^IsJI / ^lill J^iJI 

It «• — . JjJjJ JL>JI SjojJsj <U <J_^>oJI 4j>.L-JIj jl^^l u! . 4_>^>oJI <CL^>l>j LjjUo 

.^yJI J->JI 

ill jliaJI I^lu LjU ^Lcw <> oLj£>JI dju&s U <jl : ^J^ 1 ^UaJ^I 

oift ioLiwi (Jio Jj->0u jl dllj .LfrtAJiIjI l^-aJJLi ^1 CjUiaJI ^^ic LL< jJJJ jj->^I 

*^ >>^L£ JU j^jj <j^ ^Jlj^ SjaUjJI ois l»i\£l U*AJI 4A15SJI ol Jl jSUiJI 

j»li>0L-^lj c-jj^JJ oLII hs-%us (Jiw jl*jj ^aJ^j jj^Ij .Lujjj^l CjIjx>JI t^axj j 

.(jj il 

l^jy jj _poJi oL. j sj^ijili JLwSu ^U^Ji o^li o! : ^^ J" 

Jloojo ^1 (jliljJI oiL^J ^3^1 <>SU L*^ l-^-H 3 J^ 3 J^^ 1 Jul1 ^'j 3 * c£*->. ^ 
jSUiJI 0.jjS JaJ .Ifcdfi IsSUJI CjUU-aJl ^j ^IJiJJ Lr -oSj jJuao^ JLwSlI ^ 
jbUI J j^fjJ <j_jjU Y o * ijj> J&1> ^jjIjuJI oLajLfJl (> »L< i>lj ^ I fr- .S 1 - ' ^1 
...4jJUjU CjI^uJ OjJjIj JuUlj c4J=uj>uJI 4ikxll J 5_ j5T a .. . I ( fjljil SJl>Ijj jjJ Uilc 
j^jj i_jL-,I SiC Jl JLwSU ^U^JI cj^il j jjJ-Sll ill <U*L (Jill jjJI JaJ~^' c£^ 

: L#io 
^bJbj <iLJ5u. ia-l^jillj Sy>lkl) v u~JI l_Jj>J=JI L^ j^Ui»JI jIju-JI • \ 

t Lab5L> (jjj 5aj5j dJlj-il -*y>-y, jjjjj ^jjIjuJI <oLulgJI &» £\yt\ o^i -1 

Js»\yj **£&» TiJ>^. W-V^lj H^ir^^ *-*^ J! <-S-^p '-f^ 4jJl*jJI Jlc 

taj^iLi>JI ^Ja— ^ic y,L>w«5j^fl JjLu (jj >_ i.«..^i." <uL>L>j jI^j dJLw^l oia 
UUol jj*JI j^*j ^ uj\yii SiSli ii»^l till j~k-< ^ dJLw^l jiuj 
<> ^>i>u (js^-Hl dllil) Jla ^>JI cjUILj-. Liul .(j_jJJI '•Ij^j Lfjj-iL>j 

.dUJ 

jjjj (jiuJ^j^^LaJI) 4ai»Jl (^LolS-^I (jj Oji)w jIjj Lfi» oaJtJI jyu .T 

.flliJl k_j uu*o (jJlj pJI (^>IjjIj i-3_yv. Uo «-ljj->JI »JI ^jIj^j j^Li^JI 
t-UI iws 4.J.0.C Jjc>o ,-iJlj ( Cj ljr4^) ^Ay^!-^ j'j^ W^* U^l jj^i •* 

5-UI J cjU-jjill 4-u.u plijjl «j ULc dllj ^Jl^jj 4jj*^JI LLc j M-iL>JJ 

U ^ijiSJI L»jj>I^jj SjaUsJU 4-v.uj.I I LyLjJI cjLuLfJI (jj ^ly^l oi*J J^~5j -° 
Lfia SjjjLaJI i^>L>j JLwMJ jrp-i oliaj Ujjjj JjjO (_j^Ij dJLiJI <ujo 
jL^Juj dJLw^l j_p^ f-y*Ji}\ oia (> t^aLiuJl j (Ji~< L»j_j^>^ ^-=V ^'j 



4jluJJ J«l£j| ^mjJJI iojkw jl ojttJI / ^li)l J^uJI 



*LJI Lite 35UI j ciaifJI t>ju>.|jj jl^L-lj jj^^I jil jL&jjI ,., v . .„:;., ,-\ 
J^j t^liJl ___lc I^L^j loliJl <> S^uS jloci o>1 tjjjj Uo ^j-aJI 

.pLiLlI CjDlajj>-a 
Uy**J\ 4jjUj 4^>Li.j 4JuSJI ^JIjkJJI u J >J ui 4-uJjJl 'ij>^\ SjAlii ' ■;■,■• .V 

ale LjjiJI SJjjJIj ^Ij-iJI Jj cnL._p.jJI (> fUJI cliUI^^ LteLu*. oj^a 

.j^aII 
.liljUJI JjLu iSUJj |»J~iLoJl (jiaia ___Ic jj_p j!_^> jyO ^JL^kJl <_>A*j .A 

ji^jj' j Jipdo oiUj^.1 ^ cbjL>o L, UL= cLiljlji^ll <> cjUl lia 

.diLt-iaiJI 
.(_>iljj^L. <jLa!>U 4-iijjto r^^>J I. g-"-;.g— '2'. .ilU-^l JA«j . ^ 

: 1*1* ^jj J3LI ju,I ___Ic L^, ^Lo-^ll o^»j cS>>i .y 1 -^ ^^> 

.i»jli 4JL_jL 
.4JL3L c^IjIaJj LJLJI LjL^Oi^l I<uUI olj fUJI dJU-l jjLm ja3 . y 

UaI^ LL>wi ^u ^jJlj olloJl ^>j .jLr^' <> ^j^ 1 o^ 1 ^1*3 .i 
Jl» .L^LpJl JM> (> LuLuIl cjLiljJI <_>A*j b,jju ^1 ioUl jiyi J/°",." 

• £**" LT^J J^ 1 ^J-A U 1 ^^ ^JJL. 4jJLc iJjjuJI (jlal jjiliJI |jjb 

: (jJJjJI ojlill rojL» 

cJa—j^'l jjjJlj C(J;W3JI cLjjjl j li>>oJl j^aJI (J>f^ j »jill j 4ipw CL.IjLaL>.I 






\>\ 



4loU >14J! ^JuJI u£jj» jl ojliJ! / ^UJI J-^loJI 
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(jlvo jlSI t aJ&Xwa (jjiaj 



£15^1 '.IjiS iJUiJI 1%^ 2uUllj| jLlill j JL>JI y> US' jJUJI <> Sjl.jp 
jjI p^i ^1p jjj^I >£Uj JS' cljj^L- taJ« ii-, ^ •,• • « <> j35l Ij-iU <jjjJI £>*Jl*JI 

.L^JliU3j (_»j*iJI dUj culjUj LLLiljL a .>JI >iUj 

lojjUl (Ja-eJIj JjiJI tiJljj (JJJ^I J^W j J-^* ^ CljIjUuJI CLJj^kl LjiCj 
IjaiLu jj^SlI CLjUU-aJI ClmUj 3L>JI Jjlw L^jw CUJA*j tUjjj <jUjJlj irj^ J ^Wj 

*" e " . ^ • ^ • ell* 

(_>ioy Ji^l> ^Jp cJjP SjIjlsJIj jL£LuJ.I iloLJJI Cj^LajCujil <jl jy*^! Up-JLr'' 9 

ILuj 5JU>p J^Lii i«ji« LaIU iwJiJI Ljj j J^» L£ Vj -i)l *U j clj^IiJI 
jLjjIj 6^1 r Ui .(.<**>! i^l c^bj^UI cAu US' o+ll dl: IjSjS*.I ^jJI t&fi 
4jJjaj c^ULiJ »lji*-LJ <> L^ji Uj iojilj i*j>>JI o^j^ iSL-Jlj j^-aJI c^LLp 
j j^ljSJ ci*jf ^jjJI ^-««JI Jl c5j^»-*JI ^-*JI cx> J^^ 1 £• ^'J 3 ^'-5 5ili * - 
t^L^I t^UJJI t JjS^JI J±» iiL, j-jUi* >i jjJI Jh*&\ ji^3 ^^^J' r 1 ^' 

.JSjflj.JjjL>Jlj Ja-udl 4.I1..7,. _jJj ^^jjjJI CL^JlJJ loJXo CL^Jiui JjJ->Jlj C J5-uJl 




4opUa)I SjjjJI »L»5 JJp J* 1*1 1 jy^h obljjJ 4->k > 3 5jj^> 
SjLil ijpU-aJI Sjjill J!>U- J-=l> «-,I_jJI 4.I1..V,,. U>ojb JjSl ^JJdl JJj (jSJ 



iWJ JoliJI jj^juJI io^Iiuw jj ojliJI / ^ilill J^iJI w 

(> Sjp.111 j^iJI loliie LUij alu alii toMj" Laj l5jMjII yiiS- *->LJI ^yJI ^U 

£»-JjJjJlj UJ^J^I Ji» <LoLJI j^>ll*JI jjk»- ojjLUj yjjoi Jlo 4_i_>jjlij| d L;.uJ.V-£j I 
Ijjjl j jUD^L 4_i£lLj| <>i.|all CjIjj ,jl toj lSjMjII yUS. %J\ji\ <jyJI CjLIjj Ojjj 
<j£j J jl B^u-fco oaljj"^ SJlcLolU 4-J-^>jJ *O^L>- Jj>>~o lifljj A> lutkjjj CjIJJLj 
4j1$1I (^Ijj^l cJajj alii t( ^clJuJ|j (^Jjj^l ale Laj^O- i*~Jlj jU^^I JJJJ 
i> 4j>oJj toj (j3-ljil Jjj>j *JjL/^J JLp- V^" (j 1 " 3_jjjlSJ!j SjjaII CjUII^JJ 
l,UI LjluuSLII aljll pjJKi^j ^J| ^UluJI jl cili-all .liw, j o>>>jj-^-ll 
oil^jl £o loL, alj^> (jj U-^V J l-o il)J^>JI iiLJIj ajUJI jLc»-Ij fLu^SlI '■ig i.'-^< 
js_p al»JJ ^-jL>Jl iLcupJl) <^J| ^^,5 iLbj-^5 J3% la^ki- ~jL cJa.. Sjjj^ 
ale J_A3- Lo jl tcjUjillS jjiaJI eli^> ale L^^o. l^tSj ^lUI jx>. jjJIj (.'■-, I,. ,^1 | 

c_ua*JJ jxjiajkj ^ Jj^jJl 9-M0I Jlo CdLjjLujUI (jAaj xj t_JL;j3 ,_^o!>Lu aj» {yu, cUuaII 

j Hio^l (> JJj ^j taAll j ^ <> t^LDlj ~x-UI cIIa) jl c0jl>JI a>J J^jj 

.^1 dlb 
Liojb jj5^Ij jJi^SlI OjIiJI 0j3 ijpo j,00v 4Jb lSj^LJI cHj^JI oyJI <-»' 
jk>l (> oajvlj Jl ojjJlaj <u«-ijj j. l£Lti .o (> cjjjLu cjjiiJI SyblJji 'fjUo O3-V5 

£by J5 j iijiii aijii c^aj= ^ ^li^Jij ( y2iii jjkiii ijaiv ^1 oibJi UtdJi 

<J_A> lS-^ jjiw 4j1uJI cjjIjUI cnai <_si>j c lap-j Laj^vj o=>j^I y, <> 4jjIjj 

L^itxj UjS'J a*J" ^1 (> ji^l tjUl li& j SiioSjIj .iljillj iljill ^ ^UJI «U 

j^-i^ ^IjjO^I ^jL Lo jj .. o^j J_a«JI lia j U^lo jMi- ^i-T Unj jS'Jlwj 

:<^Luj5J| aljJJ i>ai; ^jMail (^.jAJI 0j2JI J^*J" cJ-^La. ^1 Lljl CjjIjaJI 

vv-^ jL>J| ^j^ 11 ^>P y> 4jjL<Ji db L-Lu,^ (j 1 ^ ( l 4^L>) ^r« »Lc iijis" ,\ 
Lss^i, \> 'iL>o ijjlSJl c^jjl j3j L*ll^l\ (> i>JlJJI ^LuLuaSJl cjLUUI 
OjIuJI j iljo ^LltfjJL ^IDI ioUj JLuJI (> OtH''-^ 1 iJ^I s^ 1 ^ J! 
^uJI j L^cj: (> Jj^l ^ iJjLSJI oia (j 1 ^y^l ^Ij^- 7f?ji3 'chi^jJIj 

.cjL>aj>JI 

(> 4jl>ws LL^^ oJai (ojL>oil cjLj^jJI -Ljljil !■) 1UA »Lc iJ^lS" .Y 

YY olij JJJ (>c ^ii aij t^u-l Sal (IjjJjj) iJuaj ^L~. (Smog) (jLi-jJl 

<l.ail ^Lal k_LaJ Lu^iu jl t iiJii^o <_>iljjL (^uV.^ "\ • « « 4jL»Ij LaiO 

ikp*Ji ^JUII (> ii*jill S^kiJI .oljUIl ja iAJi iijLlll dlb ^jj^ ^LSj 



.1_3_^AJJ tttjjlvJl f-yoy iaY- >V 4-J.LJ I LjjLSljl AS-y^y (\\ 



\>T iluJU JsliJI jJl»Sj}\ i»jiai» ji OjtiJI / (jiliJI J-aill 



.dlcu^JI 

cLj-iuJI 4ojb j oluJI ^jl^SJI ^-cdi <> ojjvIj :((jjJ) ^«Y pie ^jLS -V 

jij Li^UuoJI cjLUxJI tljj*. jj>JI j SjLiJI cjLujoJIj c^l>jj5JI -u-^I ^Ij 
jjl£ 3jLjIj (0=00 i • « «) (_yUJI (> Jjla jjl£ olij j iijtSJI dib cm-J 

SjxaI; Jj_^uJI ^jfal Jjjw j 4ijLSJl dUj c^jjj* ^LJ^mn j>Lc 4Jjl5 .1 

JA9 t-l_j^JI (> J5jI jUJl (jS Ijlajj 'lijj^J 1 4-il>> l> ukSL^' j 1 ^ Vj-" 

c^ljLJl JjjL JI 2J}UJI >-J,.^j UjIcj i^j^l Ja- jjs SJ}U Uf£« J^^l 
JI jl>Ju^\ lia jjI j5j jjjfll ol>JI j^J j 1 ^ 1 J"*^ 1 J JJ<jJJ jj 1 ^ 1 
.Sj^k>Jl ijjUio ^jj^j ix.y>-\ a* ^l~°b '- £L * V *' ^ *^J 
SJiklo <> Loy 4ikl« j iJjLSJI dUj cimSj :(ol.^5JI)^"\'\ pie iijLS' .0 

JA9 0JL4-. H\ aJl^Uj JjjiJl jJ^ J-oljw j^y^ <± ^r>- i*clJ-«JI 4*}*-*" 

JI *JUdlj JjUil oia (> acLsulII oy.^\ ^^51 <y^ j 1 ^ 4 -^"-' '^'j 
jj^ij ui^L. obL^llL. (_yLill cjIjAc LUjI L^i>jii c^l5 Sjjj5 o-jj 

ojj^jUI .u^fTI ^li jli JeliJ ^p 0*^^11 A^j^b jy\?.p^ uH^ "^ 

ojULfllL y$jb (> Laivi A> • • vj^V. ^ ^^! ^H^' ^u^J *i-"l>" 
.pLc J5...V.J m-j-jI'lJI Sj^jj-^llj 5jj>sl>Jl_j ou^lj 6^*! I J oxjAi 
is-. (> 4J_jlo 5-oLi. Si>j cjj^UI :(ljil>JI-j_}-iLL9)^Vi »l* ^iji^ .V 
(> UL 0. SjjvjJI dib - (> *ijLifj t*jLoll jl»-^ 4ju^' ^Jl^w J* 1 ^ »>f J ^ 1 
jLkiil JI c^jlj l>oLII Sji^Sl oJjCLil jij o^Ul (^aUJI O 1 -^- 11 lP 1 - 
cjj15 ja9 t «Jua1I <> «£ > <> ji^l jj«j ^ylc 4j;La~. p jl M3La 0^ >>' 
jSj.jLki^l SjjAi T.N.T ojU (> jL Y« jL^I 5y JjIju jL>a^I Sy 
«Jua1I JL^e (> LeJ*^ A^ <jL^!j LftiO YA cj^ jL>iJ^I 4J. u^ . -> - cjj15 

.'ildalll (JLftl (Jjj 

v _^ ^ 4JjLSJI dUj cix^G :(Sju»o1I oL.^1 -L u . ji . l ..,. M )\^V^ fl* ^ji^ .A 

^_jjj p^J 4jUj>- (JJJ^I^I *!>L>-I pJ J3j t 5_>j,jJJI Cj^UUil J->l (> *~>* p 



4ju_JJ J»laJI jj^jJI i»_jjxw jl OjIjJI / ^yJlJJI J^*aJI ^ . £ 

.4jjJ>j 4_>j_i_JI jSLi oJ I OulSL! lis 

°Jr^ 4j>Lw Lkto <U3*^> CjLwlSj jUJI .fci-lJlj 4jj-i>Jl O I .111 J I xJL^lo Jl>-I 

jj>j p $ ,. A* j jy>j oj^LsJlj <jjjlII j Sjjjui cuLl^iJlj 4.0 .1 (_i)l A' • i»ajjlCj 

.bljj ^^1 <jJj j»UI jliJJ <>sj*j ^^Jl J«l_pJI llvUuJI 
Lm L^ji uljjjlll Jbuuilj Jjjjj l_luU jU^Jl :(JjjW)^^Ai »le 3j J LS' . N < 

JLJ.I ^ysukM jU!l (> J**,* « «J1 A« jhfju\ :(L\. y .£i\)\\M ate &J6 .\\ 

aij^-l t Y t A ijLalj tLai-i ioY Slij j >_luJ Lm L^ji <jljjill Jbuuilj 

Jljis-I _jA 4JjL5Jl db l_uu* <jlS (loL,- ( yLuij_JI jL>o^|)\^A"\ »U 4jjIS.\Y 
C-jIjIC *jj . LxJljSj! 4jjj^<l>o *JL> ^yjiXi <Uwl (Jj^J J-C^ *oljL>-j 
4jjl£Jl BO» CjJlCj ^k>Jl jJuclo Oul£ *oUbuil (> 4jL>w Ojj«o u»t!>»-JI 

J] Lf»uljj CjJ-£>jj Jj^-S SjuJ cJJi 4^->wi 4jL>w. I^JlC -^li JJii (plb^l 
<j\$L> MJl«Io ^lj*)l (.Ualll pli <jl Juy ^iljj Jul, Lu3 JUJI <j|jjj cJ.1."^.o " 
V> • (> jj£l jjJ^ »15 (jjp. OjjAjJI 03^11 4-/Lw fljub Sj^-Jull <L>jU<JI 
£" J^ 1 J ■ lai;Ll1 <> ^^ ^L^ y^>o (^IjjJI »UalII .13 L^ cJaii jjj 
(oUjLSJI (> <(J j^ia^- ^! JJ£ i^jy j cayj (»^->J I <JjLa >^JJJ 4juL> <LxC 

.4jjJ-JI 

Sjj^iJI >olj^vijJlj JjUaJL i_LaJiJI r>J^J ijibJl VJj^J ^j'i^ 6* ^-^ '-^ 

lij^j j^^j' ^ ' * ' <> jj^I /»Y • • • »U jl>J Ljj^, .J I ^jLxjJIj vj>*^' J 3_>3_5-aJ) 

..fljj'ilj »L>o^!l i_iIx>vo 

<jJJ 4j1* i>wilj 43!>U dJUa 4JI (j^ui; (3jLJ| ^yiojLiJI osIjjOw^I JM> (> 
(ij£«Jlj ^jliill <*I^L> >o_jii)l (jjjj c i<j». (> SLpJl iuu JaJbwj 'ui.1,1 1 j ^cli^aJI j^JjoJI 
.k±j_jli)l L^o j|j <UJAlJlj i*Li^aJI Cjj_o / Ljj j_jkl!l j|j 1.J5J t(Jji>-l 4^J>- ^j 



\>0 



iWJ J»bJI j^»JuJI i«j£u» jl OoiOJI / ^QJ! J*siJI 




.f\W\ fie OjjSJI jU Jjl^p. ttj\S 
LcUu» lj^ix> (JUJI Jjj j.frMU (_5j!>U1I (jjj^uJIj (3jL>JI ^j*" J <>>^J 'u^'j 

Vwiaa (_5»3 (_g J 1.^03 la ^eljuo ,*-^>j j fJUJI JjJ J-^V-U.' Lw (jjjuaj ^ac ^y\j L*j 
<U5 dilj £>£Jj cLi^li-^lj LjSaIIj 4_icl«I>-*il <Culiu>j <G*ioj <Ga3 ^Lo^l <Uo , / o 'i ,,. ,; 

ji jlII culijlll >-lu>u v"^ -^ cSJ-ll (rfJ 1 -*" (^-all s-"^' JLi^! ^> 5JL> J i»Jy 

L^J ajy <jJ <Lul«Jl iL> (jlj ,-£l*~o jjLu (jl uW I^J* — 4_icUuoJI S_yik!l oi» (jj jO-co 
L>J.,.g.> aj,LJI ^Lljlli .ft^louC *3jj> (jl^ Wl d«JjlxH iiolioll iswaJI v^ J fl^l 

. 4.;,o.ul I Jak> fl><J)l l5jA*JI JjjaJI jA Lu-iJj 
j»U Ji-iu liji-SlI Sj^Uil 3-uluJI c/>(iLiilj oaLi- Ji-ij (_jW kijjllll ii-l 
ji Jj ixajJil jl 4ju*iIx~> jja»o (_9jj*j "^ L^cl_jil i_ill>uu cjL5_»1II u' '— M -^ <L»ll*!l 4iLe 

LUaJI ^jLu "i 4jjJ j lLjjLJI j^Jiu J3j Vi^' ef"^' J! JLc^l ef"^' l> J*-" 3 
Jl JU cLjjJj CjIJ 4acll*9 4jjJ (> euljjJil JLfcu"^ 4->ujJ «ii!Jj ( yjJJ«lJI jl ^UuoJI 

y>\ Jl jL (> cuLijill JU j 4-uLlt cdIjLiJIj v_l> w J I j ^-LjjJI *^~ oj .(3j*l iljJ 
LjJjLV." IjjjjI vj^ j O-* - '-^' LyJi.1" jS\ *JL^l1I <> i>oUJI culjUJIj j>l>.JIj 0j3^"ili 
Jax> U5 Lxwjj vj* JLo-ij jjj-JU jjMjjjjj- ojjj^S ojluij (j^^'j 5_ul3 j^U Jl f-yjJI 

SjJl^o ji-l Jl *3jj (> CDMiLUI Jji (> _y>uJI Jl ^-Jj^Xi ^yjJI CjjjJI *AJ j^jJI r^' 

t> fJUll J^iu Ji .L^cljjlj L^wLs-l i_iljL>au 4j^>uJI «-Lp-"% iJLo^Jl ^Llj-ill diljj 
cjjjSJI iljj j Jjj^jJI jW Jlj**-' s - p^LJJI (Ah^' ^y^l f^*" J^ ' r! ^ ^3^ "-^ 
4iklll J j£jm o^15 Ijjj \-A' on i> ^ VrY J u'j^J' Jl*-i!j >»JJ j" -^ 

(jjjlo "\ (Jlj^>J jW"^' °^* J (JjJ^-*Jl -tiJJI i«^ J-^J -^W^^'j ^rH^'j ijJLa«iJl 
j»Li- JaAJ JiLi ^itf jIjjI (j-o '± ' . » - u . j j-»-^l O^'j J- 1 ^ ' - ^ ; ! LfJw «j-*- U^J W^^! J^°^ 
^kAj LJnl'i 8j^>o Y • • (_yJlj*J LajJiC jJJLi ^Ij <ji=>AJ d)lj;X>o jj^-k Jl cS J ' 



iiuU JolaJI j,wJjJI i^jjsui* jl O^iJI / ^LjJI JyaiJI 



w 



dujjUl oLJj( 4j~u cjjISj »jj| j (jJa cJJl i'-U ^Ij^J JjIaJI JaAJjl <> -oUl 
jjU-15^ pjJI j Jo V . .-o. <j »jj| j (jL ^J^T >\ -o ^IjJ- LjJu v±uuJu ^1 
jl Clyj£JI ^yic Jaa3 j~a£u ~i Sj^LSJl 0JJ» jliT (jl ^Lc 4jojJI *Lale (Jjijjj . (j^jjljU I 
jjjLtiJI cjjlfl i£jll> cl oni c Ijjjy «jjj (jljjjj jLLio Jj loJ&ljJtu bjlj LoJ»J^.j pJ->JI 

Jaiill JjIjj* 0* ,0'lill ULuSJl jj-^I <jL>jJI t _i.^, (jl Sy&Uall ola> cu*jb ^jJI Lwl*JI 
^•^ l?*J J J~ , ^I j***" Lftj^ -^ ij-JlJjjJI J^>lj~Jl (> 4jj2j Lf U ci^L e-uj£JI j 




'f^jj^'j pJ^ojl^IJj J^jJIj tosLojJIj LjJuJI CuLyJil Ja£j 4*iijlil oljjUlf 
Clujj£Jl JlwI^Ij ^A>jjjaiJl JlwISJj cjLitfSfl OjIjujuj 4jjJaiJlj 4jj.»ti>JI CjIjjjlLIj jjliaJlj 
LjjJIj *lj^J| ^±jjjj jljil £>jj» t _ Lu c U j .LftjaCj iflJUJl 4_JLiaJI i^LoLUa>Jlj iLjII CjULui)flj 

oLj)fl Jl ejlj^il ol» J«aj j5j t L^Ji* 4jjjU 4jj3L5 ^LJjLS' jl ^L-oSfl L^JfLiu LI oUlj 
(jLu^l (jl Ljj •^ J>v ^' j^*-^ J! *J 4 .!$ n o 3j-iL» jji jl 5j-iL» ili^kj i^jJl; ^ ■ ••• *> ■>- ^ 

^l)| 4_uLJ| 4^»wa!l jLJ^fl Jl Jjku-. cii>JI IJA (jlf U>j3 Lo ^Lbl jAj 4jluJI <jj sjj*. jA 

>il!j i> ^.ij^Jj 'Lfcji* 5j hj ,i J lj LfjjSljj (joj J (jl 5jjuJI ^jIjjIII o^ju *l^>. ^ ,»j»uj j5 



W iju_JJ J^LiJI ^xoJuJI ^^tuLo jl ^jjJLUI / ^IDI J^iJI 

<L>vjj>waj i_ \*..si.< f-*e$ JJ Jj-ajJI Jj5 (j. .; o. 'i g 1 1 jltul CjAJ Jl 

jLiJuuj^l JjjL (j£ Cj^-i <Uj-a*JI cjLuJjJJ (_>i>jjuJl (jl : 4j^juJI oLyJll — \ 

OjjISjI Jt (jjaJaj (jJjJu 4 JliIj al^ (Jr^U-"- 4 CjLyill °^- a 4-liol (jjj JlLjJI x^ ( _j*s5GJ| jl 
IAjjPj JuliLL.ulj (jijjl£ i q&j£ (JjLjijjj JjjLjj t (j,i,,i < T» c (jJ-i j <JiTJ-'!jij.J^Lj-*-' c Lfcr*'! 

>_I-1->Q ^3 CjLyill OJA 1 g Mm) 4 J 1 fl 1 I 4jJll>JI <_>J>IjJ^I (jrf '/Y ' (J'j^* - lj' pJ^JJ 

jL> ajuaj j t^aiJjj (-J-fljJI jLf>JI (J^ UjLj'I (jl ^ ...Vi.H ■r*fA\ jl <_5 ^J_>J I tJ-£jJI 

(jjjil ia.o....ijJ I Ul .icjjvJL iLuj 5i^Lc IgJ SjLaJI oblj^l oa-ij j-°-*JLf p-*" * -"^ ^ 4 ^-* r 

O^SlJJI <_«jcJ> .»t«JI J to ■•vJI i_i*jJlj "UJJSJJI Ojjlll <_«jcJ>j r-lj-^lj 4- uo . VAl I jJaj <Lia3 

Ja.fij (jl J-^ Xj' i_9IjL^Ij jJ->oj J.a.'i."..» IjJUj <j3jJ=JI i_jLa£^l k_jLfaJlj jj5jjJlj 

r*P J^ j b£& u~*m!\ jl+>JI ^ 4- h J-Jl jlj^Jl Ul ...sLa^SlI <> 4jj1*JI *!>>-^l 

<_>i>j*lJl (j^5L> UjjJ /"-JJJJJ j.\.r>JLi »3lj Ok5j lJlJ^Ij 3^\-> »^lj <u]al>JI "UJtfMJ 

Ujil..,J.'lJu.r| (jjioJLJ (JJJJI^ CllLulail (_>i>jAlJJ 4.J.J II jjj^l JO-L^j^j ^LviJI Clljil 

CjLjj-i SjUjo (,43-jjJI ^A flliaJI CjJls-j aj Ijl ^IjJ^lj i— ll l l I ( Jp UjLjI >— i . i ,.. u diljj 
^i^xjJI jl^jvJI (_ijL!ig JsajA (JJ-V j' /" Li"^' "^ ^JJ L$-» Lk^ I P- 3 -* /*-* '— ^ I 
?jj J^ jjI*j jLj^I oia (j£)j ULj^L>J jj^ju JiLi J (j_iSL> ju£JI ^^ic jj^'UJI .(jjS^ll 

(Jji-lj LjjjLjJlj 4-;-'i-i-->-jJ LgJ I CjLyiil Jl* jJ^I Jujji jA U U>la3 4j L >oj&l\ Vt!-^' 
UjLj t^uJ (JjjJI jU>>JI J^ jJjIjJI .4jjk>tllj ijjllJ^I olJjjl^jjJuLfJI Jio 4iyi-o 
»jj| jA3 UjJuj Ojki>-j SjLi) jLjI 4J 4jjJ=lxJI CjLJ_ovjI£jjJuL^JI jAj (jJJJjJI (j^Jj 

jIj'^I Ij5j iLJi ^^i cjju>.j (jJ ( _ S 1SJI ^yic 4.;.J 1 1 jL3 al c»JI <>>L=ujIj ^^^JuMII 

.<1>^Ij ^LUJI jUi^JI ^ 

(jla Cli|jL)_JI Ja5j Jl i_9Liuj IjJjS 4lj- < : L ...l I (jjUIl (jj t_ysLaji\ '. (>?U3jJl— Y 

MTBE jjbj JjIjjjj -cj^ -Jj11« Jlo tiji-i j\^> 4j|juLiwl Jl (j^!i oUj*il (jlf 

jA3 (jrf i_iLaII (jjlj«j3 (JjjJI jL^j>JIj Ijuj U JjI Ij-u (^aLajJJ <_>i>jAjJJ 4- u . L J I jLj jIj 

J.o...jjji Ij£ju SJLvJI (_«,•;,!<•; J (jl 4-v.J... J I j 15^1 J\yj jv5 t_i_»j^ill <uU j^-tuj »JI 

>^<i .J>L Ju<j>- ojjJI u-«j..' t^ijill (>h<L. JjjJ : jIacI..c^j1;^I <5^i j j-iii-'il LjJI ^^ (>c (\) 
.LjyuJI <LujjJI iSUI t .UjJI c J-aji dlill ouL> c ijjkll »jl*JI_5 v 1 ^" ^J^ ' ^i^jJIj 3j-<*i!l i_*t> 



4jujJJ JaLiJI jj^JuJI 3_5jJa_o jl Ojllll / ^IDI _Ua_JI W 

*LoJlj JU-^JI _JlG jJljJlj »JI 1_A__- flojlj ^jiSJIj JjWIj lij^jll ^a-£uJI jLf>JI 

SjliJI 4___-j (jLjLII Jju. i^ljjJI (jljJJl j oLoll ^l^yil (> jjSjJI : jjujJI -r 

oLo kij^j 4j_L>j L^kuLllj 4-ij. i iJ v Jl Cjlj-oll jjb jjuallj 4^UjJ___<^l JjJIj "OJJ-fJl 
^LuJI jLf^Jlj ^Ij ^^ju-uJI jL^I Js. Jy. &j}\ 3 .Jvu)\ -,M_,}lj eb^ljJI jr l 

*LoJI _ic 4j_^__JI SjjJI j»l_Col j»j^j eSjISJI J-iiJlj (jl_y^l »_xj uil>oj^l u^_j~oi 

.^jjUl Jl-Jlj <_>_5l_$_».^lj 

<_5jI£Jl J^iiJl J_v_o ajjjjliJl ^jXlJI t>c i^ilill LuLJl j-^l : f»J^«->Li" -i 

.t5_5 J jJI (jLbj-JLj 'LiLa^l Jl _$Jjj _>«JJ cSj-O 7"^J ujLjjJIj 0_L> ijpj i»jij 
Sjj-i-vJl tol_-oll _JJj_5j (jjUil hj&i icUua j rrPjjJI J->JJ : 7SHjjJ' _0 

(j^£j (jl L»l oojajJI «-ljj>. (> LjlLJI jIj^Ij .^l->jJl ic---> Ji» (ij->l cj^LojCL-Ij 

l5jJ-ll oaiilj s-^jAIIj tjLxiiJI l-fioj <_>_>jj<_JI Juo ILli CjtcL. jl (jpl-O JM> j^Jiuj S_l> 

<OjjJI SjjJI Lj^Aj 5-Lijj cdL>x.jj olijJl Jj_uj cj!>1__*JI »^lj jyjui e5jJ J Jlf-Jj 

OtH-'J^I jLe Lai .JJ__JI Lujj jjJaJl jj_iv_JI CjLoMg <uLe j^Jiu Sl_v_JI 4J i_u5u Qj)i 
li^-ll _>_wll J_^>JJ Cj_~aJI £±J>j <J^r>^3 fljusu Liy>%-a.o i^j~-Jl!I JJL>jJI t_i.uu.tj 
_>_5|j_;|j CjLoMg Lol .,j£_,y_l jUj |_____Jl ( _jic 4jj_ J_-^_ (J^jJI jljjj il_> «_j o^j^lj 
«L lu -. - J I CjL_,L5_-.^I aljuolj __>}L_aJI ___-_i «_) jjkJI jjJl>OJI r^jJj^JLi <>j-l p-u-uJI 
j-o-aj Jl (_5_l Lujj (i^JjJIj i^-l^JI (jLk>j_Jlj (JJJJ-JI 4->ljJ Ori^l i__>Li- _J_vJI ji>uj 

.<JaI>- CjIjJAJJ 4_uL_)I jl Jjjjil (jjj _>_5_ijl )_0 i-^-jJI J->l- OtH 1 ^' 

>*J <_5j->! -_.LcU-sj LuLajSLII 5ju)_.S(I -Lol j Ji-Jj jjL__JI jli : jjl_iuJI-n 

>— o_«o <__ Sjjj5 CjLuitJ _>iijA_Jlj (jjjj^Jlj (j^r!-^^ <J-'-*- > l 4_ui_i^U r>J^--l JjJui jLc 
_)l <!;-->■ 4__ljJ CIujuI jij Sliyij 4_ylj_jJI t ,. i,t»,„f J lj _>J*JLj Jjj^-J Sjl_> "OjJj i»jl 

.(jjlLLvll (jj) JJjtJ ( JA__JI jjjjl 1_ 1 . U J ji J-vJI 4JOJ j jjL-jJI \UJ (_>_5jJ<ill 

u-^ J (^'j^' >-»j)-JI ui : ^Li_c , _/I ol_u__)j 5_>jJa_Jlj «UjioJI oljuull -V 
t> r'-"'^! ojLij J !>Lol 4jj-__vJI cjIjjjlLI JLwt__.l SjLijJ 5jj^-_J1j <_;_! ^ji>Jl Jjj 
cjUj-xII t>c Ijjjy 4ji__>JI (jLLUI J ULc (jj<_; icljjjl _,! Luic Ijlj iSiyjlj J^uaUJI 
__)LjL)o5JI oju* (jjj (jji fjljil -ILo (jJ^tUJl i_v_o ^ i_oL>_)JI LjlsI Jj__ Li_-__JI 
j_i e-lj—Jf !__!_; uljj-vJIj _)L-_iU Jj -_u__vi Sj^IjJ^JI c_-li5U _,aJ Jl_i y, L. L^ljj^JI 

J 4l„».".„. J l c_>L>jLoa_ul <LiJL>j i_i_i(_j_}JI CjIjjjuJJ _>_>jj<_Jlj .^J-a3 t__t3j J>L>. L_> aj I t__.__v_ 



>•* 



4jujl II J^liJI jj.oJj.1I <Ujt_» jl _tj_JI / ^jjlill J^uJI 



jL5il ,_L-~j <Luljut!l 4.1 1 1 1 jjja <jP jl oLxll —Jiij Jjji? <j£ lAjj O^r! i*lj\JI 

. Liul jji>Jlj ^jLjljjJI jl$j>Jlj j1>JIj jjiaJlj tij^J-^' (d 1 *^' j'-tf-^' 4jjJLJ| 
jj_»llj jjijjl jIjjl>.| (jj (jj^ajjjjJl JluuISI ajajto j^jju : (^JU^ 4 jJUJU I JjUjLSI— A 

i±jaJjJI (joiu (jLl>- si (_>aAJ j» culju— Jl aA J— *JI 4jlu ^-jl^- L J'-yy I ^jjJ—J (-—ujJI 

(jj^jjjiJl JU- CuJ a J till (jljSl ^ft 'LujjjjJI jjLaila 4jvjL>- (jj >_>l Jyul J-i'l-! 
ijulj^JI i_ i . i t.aJ I t_j_> jl SlijJI >-'■>.'■; JluwLj"^! ojjt <jj JU JjSjjJ <_>i>jJuJI (jj . <_9_UJ 




. U ....5I j-j— I (j I »Jj«o .^_i> J'^jj "—IIjJI ^ jLjjjjJI *j ■ kJ - V S' j->»j L LJLcj 

jIj—ujI (jj (jajbo (jjJJI AjuJI jcJJ >■— J <_5 — <Lo— »■» (jjjjjjl ^ic OjLaJI Ojul i_Ujj_JI 

Qjj g .tip (jL>-jJla i—i 1.1,1 Al I *!>->■ d>» » ^oY (»Lc (jj~j *U-$JI «— >jij 4jjL>o (JjVII jjJl*_JI 
.^—AJull jI.^.-kIIj ._i.li.ll (jiiljjl >_u,„u.i 5JL> i • • • _j 5j_JI dib j djLijJI cjjIj jSj 
jjij (V^l L^-~ ojj^ ^>3^l cjLcbuipAJ ^jjuJI jjL_w : 4JuJII oUIa&^M— \ • 

*ljj>- (jj (j_jSu (jJlj OjLsJI fljvi^l ioj^L J j^— «jj Q.1.1 1 1 4jjs*_JI jIj^Ij ,-ifll 

CjLcj^jJ <ji>yuJI — y 4_j\ll jLjjl LI t 4Jru.i,.o Ojjjjjo cl*_'jl (jj ^jjaS' iCjJjJ (jiiyuJI 

Ijju ^^9 OjLsJl jLj^U 4j u .u u J L j .OjJ~> 3 OjJaIj 4jJLc <£j^> jl Ojj— JJ 1— >lj_J 4 Jv ■ ; 

J3 JUj_p|a ^lc^JIj plj_Jl Uj-Jloj icL_ iA Oji j_i_j' jio _jLcL_ _a_ JJ (JjjLcL— j!>_«- 

.Ljy oli^Jli l_>. iJLc *U_^!l icj-> — ajI_" IJIj j»JL p>U_JI il3j Lj^j ^3^! 

ajJI 1^0 1. Aula (jLbj-Jlo is-^jJI iJ-^Ij LhH- : ? ,l J-' 4jiL>JI CjL»o_all Jjuiu 4Jlo\II (_^ilwo jI 

.aixJIa 
_9j£ jij tij-*! d>L5^L *j (jjjj'iil _>>_JJ : Ujjj'^' - ^ 



JMl£l 



1 '.1.I..I.1 4j| <UP 



Al/uli JaliJI j^JuJI i»jjii» J\ O^iJI / ^iljJI J*»JI \ \ * 

JiS ^JuuJjl jjjJI <> <jjJl*i dh»JJIj i_4J"5ll i_jL$jJIj CjLs-j^jJJ l. g »>' 8J-ij 4jjJI t-JjUij 

j5 Ijl> 4±>_jL SjJ Ijki. lJ ajj jj>JI J j^jul. LjJlCj JJ^>oJJ 3L15 jjj 5jL» _j*j j£*1I 
enLUDI l.g.'i,oj 4-;5-lu>i!>IjlI I jljll jIjjL>-I jIc <jj~u£^jIjJI citxjuj .(^jJuJI cnl_yLe Jl J-^u 

c Ujjjj BJJ>lj Sjrf ajACun." ^jJI jljllj 5_iJJjjJI JJLxJI CuI^jlCj (jA>JI Jl* ^Jjiajl 

~o,.n" Ia>. 5j_jLjLo 4jj£i JSj jjl^dl Jjj«j (jl t-i^! *'><■" J 8jiai>JI Sjlil (>1» i_>j-u3 
J^>j Jl 4iU>)!L. Sjjlo 3j>jJ ^« * <>£ JSj "if 8jl>> 5j>jJ JJ* ijjiaJI CjLUDI jj^o 

JjU-j j >^j ^UiS' cjj>JI J sjtcLxJ jl (jj.uS'^IjJI v^" /*-'■*-' lJ^' p^*^' JjI—j 

.!.!>. 4^>L>- JjLu Lfjjjj I.Vif o" L»lu 4.0 O . L . (jjLu jLojJI i^l LjLftjJI £-*>■> £-a~>j 

(^ijjCdJ oU'ifl jl> <jl ^-.^Ij 4jJjJI cjL>oS!Ij c^UjjJI cjuuuI j5j I la 
cJU-J>J Jl i^j^> j^j-^' <u»Uju> 4_w5U (jLu^l c>ojj«j (jlj "Ija^>" (j_j5u jliL> (jj-iSjjIjJJ 

<L> >_u,.k.u (jl (jSjj Lo jlxi-lj lj,fl,l,V jjij 5_»aL>- OjIajJSuu 4jjL^>Ij 4jjJ ielill jl^> 
(_>i>jl_j£ (jjj tiibj-M SjU (jjj-^IJI (jl \^V »le OuJI jifl (jLtj-JI <_>i>j^ (J-^jjUI 

(_>3jj«jj JL>jJI jilc ijj^l" ioIjjjj^JI t_JLxJ>j ielill jl$-> <_ ij«-=> (jj-.S^IjJIj LL^I 

.(jjAiiu jLikl sj"j!jj (_>iLfj>.!>U tLuJI 

cjIo* oijj«jj (jjjbj-ito JUL I 5j"j)jj c-uujj (^Dl "jJUjjJI JjUII " *~*l> d>x>JI ^UJ 1« 
i^>- SjOiJI dJj jaIj^ Jljp "ifj Llv^c (_>i>ljrflj ti^l 5_.L-^ij <>ol^->^l J! J*I>>JI 
sjji J IjjJj lhDI ijJUIj L.i.n-vllj 4-jll.Vl I lijLaLnJI (^jj (_^>L>vi>"iL; J1»jjj (j"5)l ^^i^- 

lla ll»ij Jl> (jj->5^jIjJI jL5l (jj u^J'-'s; IjJLj vj^' 



.(Www.greenline.com)..jjjUjj kij^j/c^jii^l ii^i ^ j-ii-Sl JaiJi ^_^ (^) 



\\\ 



ijjJJ J«laJI jj^juJI <UjJ»Jw jl OjIjJI / ^jjLiJI J*»JI 




Ujjij cjLjJIj (jlja>J|j (jLu^ll (>o J5 SLoJ LujL/I l^^ic jtuLJI *lj^JI jjjaj 
c5j*JI <J%iil j^jJI oj^ll ^v. *il Lo^ .4*^1 SjSJI -k- J* LjJI ^ItflfLII (> 

(>j BjLAll CjUbui)!l (> LfjjLSoj iui>j^l SjSH 4a*jjikJI iIL»JI ( _ ? lc JaSb>o jjJI 
A a - uJ (J 11 1 jJuail jjuaj Aj>\ Jl SiLi^b lift tSjl_y>JI CdLvjJ J Lj-C^l jji d> LJjLiJ I 

lla. (jl j** .3 — j>pJl l^ijUijj L^-oLjaJ i»jMJI ^UjJIj cnljUJl Lj>JI d>UoliJI 4i« 

-).ie j Sjjk-all SjbjJIj ^jLJusJIj ^L^JI ajijJl Igjjbl cojuJ^ i—fLu^ *lj^JI 
CjljliJI (jj 4iLi>u> fljJlj CjjJtilJ i-i>j£ OjJ^-^l CuljJuJI j j>-jl^>I JJS l(jliLJI 
ditjjlo jjL^to «a"5! j^>j« O^J^ /Ai Lo^J . 4jjjJIj (jLo^l 4_v. ^u OjLaJI diljljuj^lj 
cUjjij *JLallj tk_juHllj JjjUtilS Lii-Ul SjjJI jl 4jJ>-jljJl 4jluJI J «-lj-, *lj^JI 
(j5L<u .LgJu JaJijJI jl Jl>J| Jj~<j CDUjiil dib d>£ i<L>-LjJI 4-u-v.J I j 4o.->waJI jlj^lj 

! Jj 4-«lc 4.ft,^i.j «-l a_^J 1 i±>jjj jjL^to a-i.uiAj 
SSltJI JuJjJ CjUaAj Jjj 4a Jj . V JI 4_lcL^JI diLllil J».V>j lijblj jjLao -^ 
■)U»Jlj i : i . 'i .o J I xjL^toj c JUjJaJI jLillj Jaijjl icli^s CjLicwj c A jjLj^SJI 

SjjJuJI cjbLaJJI (jsljjj t L»jji j joj^Jlj .jjil^lj k_jiAl!l5 (jjUilj pL^^lj 

i jJ n . Vj I diLLftillj "LuJaJI ciiLLftJjl <L^l>.j ClibLftJjl JjL>«jj c 4_>jJ»j«JI vjij 

9J4JI JLiclj c^j>-L>jJlj cDljLiiiJlj c^j>w=JI t_i^aJl sLo i^JUo cdLLiajj 

v±jjL' Jl Jaftill icli^> ^jjj . ..^.oiaJI ^ JlHI Jjju*. ^1*3 .L»jT>ij *IjuJIj 



4iul) J»liJI jMSii\ iojisio j! ojlill / ^lill J^iJI UY 

(jajjSUl Jl j- liSI Jjlj (Luu jI) jjLiJjIa (jj^k a sill 1 3 CjjuifJI Jj-j1jIj *I»^JI 
jLft 4jjIiLjojL!I O.U-.i jlj sLuill icljuo jituj -(jj-^Jj-W II Jjjojj 
(jLjluLj CjIjuoI yixj i.i,uui .jiiill Cjujjj £>o 'ji*? £>j"^3j - V $ I I )j-" 
ajlyo <J 4->^.(-i«.ll CjLjUjJI (j^ (jjJ^jj Jlj^J I Juuujj jjLijJIj (jajjSJI Jj-jLjIj 
.L>J*dl ftlj^JI j (<J_J>JI jJl^l) Lji^lj jLutllj diliuJ.j II jituJJ .diLliull 

Jj-jL^I C .H . UJ J .5-1 jjjlj f>J-^Jl JUlCIj OjljLrtSJIj )J>-L>jJlj >"l'lO.H*jl xjLflAJ 

<_>iL*j (jikuj U^ .i-jLaJlj JjJlsJI iclj-a l^ji J^J-JJ .jJI (jJaLiil j JjJlsJI 
CiLcja Ti— 1.0 a £Li«o il *JLflAj Ja-i^aJl c-lj^JI j OjLuaJl 4->^.n«.ll iJliUSjilj jljil 

.£1 ...JjjSJI 




cjIjjLLIIj cjLSjIIj cjIjLuJI Jia 4aJ."iJ>J.I (JajJI JjLjj Jj-ij ;<L5j^U jjLas — Y 

CliljUJI (j^ Jjjutll iajjk^Jl «-lj^JI J JjL._aJI ol» jlLu cUyv . Lftj^e j <jjLJIj 
Jj-jL^Ij t(jaj)5t!l JlujSI JjI JjU "IjjjJIj (jLaJ^I <L>waj OjLoJI jljllj 
t(_yoLojJI djljj^a^jj eLiljjj&ISj Jj^l^ia tCJJjjfJI Jj-jlila t(jjj*9jlill 
.l_&v$£j (VvUjjjJIj (jjJjLj jIj (JUJ jIj (jLjliLS CD Lj ajtSjj J j fl 1 1 (_va*ja 
j LoL> (j.ia.a.11 i*il OJuS (>C 4_>uUJ| diljbuj^l dUj J\la I-U**^ jjLis — V 
i_jul_a-iJlj jLtillj '((jjjj^l jLft) 4Jj.fi^ll 4jj I jJJv^xJ I ijJsUil J i_ij.nll J-^d 

<a>UII d.l5b«ju^l Jl 43lJ>^l) li» ...i_Lol^*Jlj ^-LjjJI <>c <a>UJI 4aJJI 

■uJjL>JI djLjjjfijJlj t ^12111 t_»ajL>j tya5l>jj| y£ jl ^JtuJaJI jliJI c_»y-u (j^ 
dlliSj '*I_3-#JI j j- tu - 'U I (cliLijjjaJIj diL^Jaillj ^jLoJIj LjjjfuJI) 

.5 xJ>yi\ 6jJ*ji}\ j*->v-o jl IjjjJI d>o iSiklil cjLftU-i^l 

tijjJb jjLia ,jj JjJjJI Liul dlLxa (jli <.»jju U Lj ic oj!>L£ -cSj^ - ' jjl-^w — i 
y* OjjLoJI cdIjUju^Ij diljLiJI Jlo ... ( JLi.|JI jl ( _>-jL>Jl Ay~> »l_3^Jl 



\sr 



ilxjJJ J_»LiJI jMiSi}\ '<Uj}si> jl ojLJI / ^jJLjJI J*aill 



CCjIjjjuJJ a. J... J Ij (jj^!l j;LC JLjijuj^I (JPj c4_ub^iJI CjIjjJIj 0J^J>"<ll 
(j£j c4Jjifc\Jla Cult-LiJ^I jlwj pLuajla t 4-u L;.o.;5.l I q <L)a-a*JI SJw-jjI (>Cj 

; (iJ^I j '•U-fJI Cjl5aL> (_>iuy (j£ <Uj>-ljJI 4_p^aJI jLt>Jlj j!j-^> jI O a r!-^ K '-> CA^H 



iu>wjJl ^Lsjlj j\jj>^\ «.|_j^JI oIj^JL* 


iyl^j^Jlj (jLjJjl _Le 4.i.o..,ii cjljUJI j-il (jj j^V. | 

i 

*J 0jL>OU t 2h!.*v.i.>Q ^1 1 (jj a**C>JI as ^ 

iJJJI 1 (j.uajjfcg a, j,fl.ll J.; 5y >5 "UoS-o ajjl (jjjaL>ajjA; 

jl j-Jlj , , ISll. j. All jl — -1 Ij r .-.II jl„-^ll Id jjj J^JI .1 1..AI Jjl jL-C 

M-tCa^ll jl.l-ul Jl OjbjJI OJJS (JJp *' 5j . . ,^_ 8,'ullj 

.SLJjJl Jl ^jI^LiJ tL^jJIi 
(_yo_xj isLiu J-o-*J fj^"" Jl-)Jl>JI f-o -^>^i * ! 
Jjiaj jl l^J-a* isljjvl JJ (jjjj Lm l 4-i,.,.ii.'i."J 1 iJnU_)J)J^lj 

.1 jJuJM 


I jlCl> Ju jft^JJJla (jjjLiO 1 (j 4_jaA«^ i^ — 'J tS^\i * 

4_ula^JI cjLt-iJLlI i_iL^jJU <t_»L>U>Jl 4_uiLC^U (jijjJvj oL>jji>j 


Oj— ijiJI j_t.„.5l ^jIj jLi 


• cSJ^il j^-^JI jW^ 1 J yy. • 

i±jjJl> Jl tfJjJ Lm tLjjUiJI oj— i5^l O.I,o.C Jajuu * 

.U^iJuJI 3 4juv^j i—jiJsuoI 

jtu^j Jl 4iLil t vjj5LaJj i _Le 5, jjDI j J»j->- i_ij .;* 

4jj>uJjj <, 4.t,„.iA.'ijJ 1 (_5jL>.jH 3jLL>JI Luii^l (^jjoj 

. 4_ull^Jl l^jl.l,.^lJLl|j 0y>OL>JI i— il^'illj '<jJ*Jl 


(jjjvjjjj-fll j — jjjj^ jLc 




Li^l k_>_jjj»JJ 4jLL>JI ilUauJI t—m : > J! l5j3^ * 


(Jjjvj^juJI 


~x£j (_yl* J-wj ^yjJl CjLSjII (jiuu (jj_ji> j Ji>--»J • 

.(j^yiil ^l^il ^Li-^J 


p^l "Ljjj>^ C(jl— u!>U -^juill jlf>JI ,J-e j_j^j • i J— ji.,.11^1 ,j iLj jt — c 



SjjjU JotiJI j,wJjJI iajjaia jl OjLdl / jylill J*jiJI 



m 



i( jj — ilill J Jj-ij cLyl^JI CjLuoJLII i— il^"lla ijJ^aJI j 
JJJ-aJ I J b_>J I ~Ju2J i— u..iu 4_JLxJ I Oj I Vj5jjJ I • 

jjj— jJI 4_~.U- j jjj-j jUJJ Jjj Ml u J>yui\* 

.^ j j J I ^ i J .^ nj .1 1 Jja a-iJla : 

dl)j5j t (JjjaJJ JaljJl t-LiiJI ru-fJ ^ic J-4AJ • 

•aUJi; 

OS »j ^le Sjjj'lJ oj-iJ diljj t&JUJI Jl (JjL; ji • j 

. ft . "*J u CJ La-> jj j I: 



^jA" 



(jjl_iJjl) L_»jj_«^l jLc 



Ojjj^l jLc 



.^. ^ - ^1 1 jl — $->Jlj 

4j>woI J 4j_j_l>- cjUj_»j djjjvj j3j t JU-JI i-u,,.^; • 

Jj-L (_5 JJI ^ Jli-jJI i_jI; ,n\\ (j^j <" j J->-Jj • 

.(jL—o^il 4_>w3j 8jl .n jl jl: 

"tLuul^j (jjixj^l Jy>^i ,j£ 4_>oljJI JaAjJLo jaiJI SjLo* j 

^J^JjJIj J_j3_jJI jljl>l y* a^J-UJI tjjjjjjJuJI l_lSjJ • j 

LU>^I Jl ^jjj j3 jibv-JI (jtio Jj cblbil 4 elLejj 

.^ — >JI ^ji ^*j -^ 

v LpJi Ji» i^ — *UJI ji_^Ji jx jA-ShJi* i 

^JjJIj <U_LoJI (_>iljjij (JjJiJI i-UjJ^la 3 ulajJI l—LxAlfl .. 

r (- ' ^ ' j :<uLial ouyjj>JI 



Jl *JLaj (jj jjLaJI jLxiJI j l...fo.ui< I 



.HJ 



oL>jJlj ^jjj^Ij jL*JI Ji«) 

k_JJ-t>J Oj^J^lj k-jLrfjJIj 



— ^" (JJ ^ . j - i . i ..kI) (_5j__LaJI |_jijjj AjLo^I* j 

IjjJJ A — >jOJ ,\ ;<Jlj 4jj_)I (jllsj-jj 4jLo)!l • 



(U^jij J-12UI 



We ijojU JoLiJI jmjX 


1 ia^tuw ji ojJjJI / (jJLiJI J-aiJI 




1_u|^Jj £jj <la*J I03 jjL^jJIj *jLijll (jl >-Jj e-la jJl 




JJ (J J 3^ -^j t»btll (_i*-aJlj f-ljuoJI '—■■.'—■■■J • 


— - - - -— 


.'oLJaJu fl " i." JJ 4jjuclC CliL>-J_£u itj&±>- JU 4jojjjU| 




<u£l_^ Jlj cdJJjJI (^b- jl^l j Jli- Jl (JJJJ* 




.^Ij J^lill J 




<LJ 1 US t <> >J 1 ^j (j;U sis* iu^I 1 « ju^j yj i_r-^r! * 




.»^-JLSJI Jj>j J->oj aliijJI <L>%— ul 3 i_j_*jjj 




oUjki.'ilj i^sCjll jOl^lj ^1 <$1HJI Jl (Jjjj* 


(>jl rfjjjl 


. 4_)__>jUJ 




jilc 4msL>- iJI JJ-Sj /c^*" i_iL>vjJI oiljjl '— IJL.J.I * 




JUtSl 




oj-ijJI Jl (JjJj ji ijjv^l 4aJiil j (^LajJl «5ljj • 




L>il^_>l j *_ij_Ij jj <tj| L5 . .JJl>JI JuJIjll (JjJ (J 2i>JI 




.J^IpJI 




.»Ua*JI (jJii fjJy • 




^j-iiljJI JjL^jvJI (> (J^IaJI «jJ>JI r^J' Jl (J J jr>* 


j3 ii}\ 


.Ojjll Lojjj c fljuoJI >-u ■; • 


( jJJ>JjjL)^JI Jjjji$ 


. i> >JI u!>L>- JiLI jUij (J_^ T^r$- i 3 t »Lk • 


. ^...li-'i.-J 1 jl 6 ' >Hj (jj:**^ 7^H^ • 


J^JI 


.(jL-o!>U 4-u_^udl LMiJl J* jj |j • 


ljjJ>jjjL)^JI JjjLuj 


j i_ili>o 4jUji*j (_>i>ljjlj ,jLjJ^!l ijLal Jl (J J k * 


Cblj^-I J* 4jj-l3j i_>jj£_jil fjj t_j_oJ>- Lajjj'Lj jl L$Jaa- 


:«u>jJjjjj^5LJI oL_jjJUI 


•O^ 1 


objiuJIj LjjjiuJI ji#) 


\.fXy*-lLa »JlC ^JbJLj c4jJlC*^I jLi i_iJj t-Ju-^ • 


(oL/j >jiJlj jjLa*JIj 


.^yJi J!)^^-,^ 





jljilj CjljUJI o&J<+> «-l a_^J I CjaJj ifjjj '—'-!-•>■ '.A j_1>LjJJ I BjjjJb jlj_^>^l '. ij' 

jL_>Jl Jl c L»u£ j ciujjSlIIj jjj^-jjjjJI jj-jISU (jij^SJI j- ; ... i -5l Lj-JLi Ji» ojL-oJI 



4jjjJJ J-jLiJI j-uJudl iajkw jl OjJjJI / ^IJJI J^ill ^H 

tS-iy. Uj> <. (<u-Aaj>JI jlko^l) Sj — iLu j,ii jl Sj_iL» Ojj~=u cjLiLJJLi iilLi jlj a! 

.4_xCjill jl <Ua£JI Cu> (> l^lo-Lul ^Jiii- Jj jl I fiy, jl L^ij^ jl 1 g 5,1." Jl 

Jl tlj^Jl cjLjjL) ^jp ejj^- :i_.jj>Jlj L^jJI LjjIjjjJI Sj^SJLi jlj_- oj\ :LJ\j 

iijj3 j5 ^ill ^[jSil, LLj^I jl t p.o :j.l Lf-i>^Aj JM> (> ^LuIjjj^I ojjiJI ^ jjjUJI 

.'Ua-Llj^l LfjjjSj L^:;.-v.^ Jj ^iji j| L^jjij J] 

<> jjjuJI ^jjj cu> iL-jjjSij LjLu5^i cjLuiij 'iA>% j\j*}\ :^ 

cjUHIj <xu^l Jls- W«l> jLkol 3jua ^jlc ji cLjUJl Ifjjj-a J «-ljw tlj^JI cjUjL) 

.L^aj^j jl L^JjJ jjajj L^J5Lj Jl ijjjls (. ijjj^lj LjLxjS^I 
cuIa^ jlojl ol5 ...s5Ut L^jJI jLiil jl^Sl ^ Sj^U : ^j^l jl^l rbolj 

(> ^IjJi 0J£ jj^Ji Jl 0jjj>i\ Cjlji^Jl J (Jjl Jj lij^ 11 cJ^UJI J <-lj^Jl Cjlijio 

: Ji) . . . *■ I j— jj- Jts. cjUJIj ijIjjjJIj u 1 —J^ 1 ^-=v jjj^JI (j^-J| J! iiJp u 1 t-^JLi 

^Ij jli Cj^j^,, Sjbj (jS- aJfcUJI iijl_pJI ^LlO-^I ji 4-llLI jjjL! S^aUi . ^ 

jljia-lj Lii^l ^lUJj cjUIjjjJI Lu^- ^ Jjili (jliJI jUj i^j£JI j.u>,5i 
•uy.^\ J*-*^l Jjlj 4 o jjjSjj jlijj jI5J I j C(jjj>jjHII jj-<LS'lj iLjJuJI jljll 

la^-LUl CjIjUjJ^I f-ljj* ^ dUjj cSjUJI ii>,,,.,lujl jj3 i*iSl (> O^J^ 1 
O H^S - ll Ij Jj^jjJI Oj^jvl J 4jj Vi 1| cjI^UJIj Ljjill CjljjJ>ijJI <>£ 

<> illkiil Ll^jjiDl ju-lsSllj ^((j^jjjJijjjKJI jLc) ^li^JI ^iL^lj 

.4 — JJjj jI 0.1*-; l\ (j^j <Luj»<aJ| ja3 CjIjjLLJI (>jl*£ 

IHI ^!l t(jLJ)(lj 5jjJI ^ Sj^ju) S^ki. jIjj (Jjjkj oMcl Jjju>JI J5 ^1 ^ 
Jjl Uaj tSjjjSJI U^JjjkiJ oMcl yjjJl JjjcvJI (> (^Cji JLi-b (jl o^Jl JjUJ-. 

: (jjj>jjjj^JI jjjjjj5j (jjj^SJI jow5jl 

L ULc <tJ^ " (jjj.j jJt! ^J| jLs " 4JI Jis. Uul (jjj.jjXl^JI jj1.jj5 jli (J^u - 

jj <t-ai>dll CjLji^il j oJLftjj 4jj5 i^jjS' i^ilj <dj d>LiliJjl jjic (> i^utJUJ 
<.<U_Sj (jl ^. jkuoj ^ jS dill 4j>-jJ jUJIj diil ^lioj (JI (jSUl (> U^ljil CjLjjLJI 
j5 jl Uuj^ D^-JjJri^-'l -^JJ^ jl* >iilx^! ul u5wil (> <*a3jII Ojbji^JI oia jj 

.dills j >_>.utfju 
•A^iiJ UjJ *J o-jJ J— lill (^ojJI OkJIj <U^u ijj3j 4-g->J> 'is^,\j jj jU 4JJ 

^jlc iSy-^ (^1 cdUIaUI (jj£j l.o lcv duvjJuj ui^i -^j ^y^" j ^-j-'Jj bjj-=u 
^j-iljil cjliLi^oj cjLLaJj (jjajOII cjLjIj3-j jjjLvJIi .L^ofLJI JjvL ciai^ j5 c^ujoSJI 



" V il<aJJ >LUI jj^jjJI iojjsuw jl opJI / ^IJJI J^iJ! 

olil*Ilj oLliill Jii3 ^1 oU^UJIj (jL^(t> i^l»J| iiJ3| oLII .JjjLoy 
jUJl lis i>jj (jl (j£Ul (> dilJSj (j.o-jjjj^JI juJu^jLc l^Ju) cjajuj jS ^uUuSJI 
.^UjJI j_p^Jl JJL>Jj ^1 jL^I jl Jaiill Jji*. Vj s jL^l j L._j^o. 5ji>>JI oLil j 

^j^ukll jUJl li^^JJ 4jAjJaJlj 4_jJaiJI CjIjUII J <jjjkjjjLL$Jl JjmjjS jli Jls-jj dlJJ5 
(_jjJI jLLUI j tlj^JI OjL - J t_u~uj JA5 IjJ (j^jjJj^JI Xuj^ jL= (> '/YA JiS. 

^jjcJj (jl (j£UI (> ilJjuS' J=lcJJI JUu j^Uw j iiljij ^j-ikll jUU -Lul L^j jl>_jj 
iJHjk 6* <^> j 1 <5Lixwl &Jo (j.c ^ jUJl li$J (^.jjuH ^yjjJI ibjkll (jl 

j jl Jjill j CjJJ>u J3 (JjO-JjOj^JI Jllo^ jUJ 2>y3]\ I i] (jjjtll jl JlL>JI (ji-jAj 

(ijUdl £0-^ JA5 iluJI 55LJI LJ^ 4j yi^Oll OJJKJ Ji Jjill j iJjjJI (jtia 

4J (.voyuJl Oj>j jj diliSj Jjlll Jj3-ju (jjO-jjju^JI jjliiw jUJ 5ib»JI cjl>Oill cjIJ 
<L>olj ^Lii. oLII oi^JJ ( j T o.j J ju^J| jjJy^jS jl£ ^lc t£y;>2 jd\ jb^l oLo <> 

O^lj yS O^ ^Lli^o ^ Lib Jjtf ^ jSJI oLl 4-^jSJI "^>6\J\ 3 "SjL-lAJI u^u-JI" 
0>!-»*t! (1*^1 JUaJIj <Li»i>Ju oLji-xa j l^xto-Mo (j£Ul (> (jjjs-jj Jj^J I Jox>^j5jLe 
JjXjjjS jUJ i-iy; (JjJjSli -^ -kail I JLajj (.r*-^ 1 i-ij-aJl 4jvJLjwj ^ly JL>- J 

■^ Z^° S? ^^"Jj- 1 ^-" -^iji^ j^ l> JJ*- 3 Vif 1 ' ^-^ OjdkJI J s j J ^l(PPb) 
oJ^aIJIj <Uai>uj CjLjj_^o ^jic ( ^i> Ojj.ij (jl a^lplki-L jljS^I ^Axj (.t-lj^JL t^i» 

.S^JIj tii^lj (jjjJI _j^i Jl ^jjj j3 (jjj>-j|j jj^J I ju0jjj5 jli (> t^^ 1 ^Lji^JJ 
^ic <GLs |viJI i-,UvJ Lu-JJL I>_j3 1^.,^ ijsolj (j^jjjj^JI jui-^jUJ (jl (> pijJLj 

(> (jallc ^jljj U (-IjtjJI j jUIl (> (PPIH) (j_^io J<J * jj> \ . . — . ^y^u 

1-JJVJ ^ (JJJ-JI lift j t«-l_^JL 5-^yio ClLU j (jjtS-jjjLl^Jl Jojj^j5 jUj (jjulJj Ij^aJI 

j 6t«-JjJt«-'I -^^ jl* (j^ l->! kl5 jj^lJ >iL> i^liJI aJJI 4_b- ^ JwiO (jl 

cdL._j1-<j JjIjjj I^jjj 6^-jjJJ-fJI -^ij^ jLc (^UiiJ obi aljt>0-il «i> (jl >— u-vjj «-l^fJI 

dUjSj <LaUIj jljJIj (jjuJJ r^Jlj ^LoJI >_.. . ■ ; dUj (jlS ( j t o.j j Jl W JI JaL.jj5 jLc 

cs^ jd5bJL (j^jjj^l JuX>^ jli Iaaj (ppm) Yo (> ^jic! oLji-w ^j ^lo^JI 
^LijJli tlc^^j 5i3i5 ^ j3 (ppm) n« < (> ^ yi^oJij u Jusi\ J* djjjJ 

jL.'ilj ^^A-flJI tJ^JI i*l=JI Jjl» 5j_J^ill 4jy«, (jSloSlI Jl (j-LII Jj-Jj Uji£ OJJL>0 

vj^^ c^ 1 3^jj j^v. IJJ *!>*JI <> J55I jUJl liaj 2ji_^>JI Jilj~Jl rtjU-^j ii«jiJI 



4jluJJ JaliJI jj^JuJI kajlxM jl OjJjJI / ^ilill J^aiJI N NA 

jl*J t^ijjOJI Ale ie>-»j jbcJl <^jJl>o (ppm) To <> Ji^l cubaX-JI jj 

(jjjjl (_hIjJI j Jj^I iljaja ^j-auJI jL^J>JI J^Liw i-^JJ->J J3j t (lhi J ?'Jj J T!-^-'l -^rHyj^ 

djbL^iJ <_>A*j J~Oj pj° dJJJj "bcijjj Cli L ij,...i.o jJiC (jSJa vuoijl (_5Jul ,J-£ jliJJ la«^>jX> 

V« « ^jic «-Ul e5jl>oj t ( _ s ___^Jl J,L^_vJI j J5L__ >-ju-o _S (ppm) _>J-I J «-j^ V« 
oL_U j-iLil (j_ijj_Jlj ilb-Jl o__ j Ul_< >ajjv3 O^Jj^tM-" ^tH^^-^ j-^ _w (ppm) 

.oJ ilia jlj_J>- jl *— u__i Ji (^jjvjjjj^jl JjjuoS jlft (jj _jL)4ju_II 0Jl» (e_- tSV- 3 '"-' <e-"' 
i_>lgjj^l _Uj5j 4-LLI J 4 _f_ .__j| (jjjvjjjj^jl J_u_>jjS jlft i_jL)_j___ j (JJ*JI r>^" -~* 

(jL_ IJI __T|il (jj (^Jj .i)_Jjil -jL)jp......ll j CJJL>J J3 (JJJ<JI j 4_>_I_J ( l_lj_jjlj 

CJj^Jil J3j (j->jil Jj i5JjJ -5 jLill (j- 4._ \ L -. 'J I — jii y. a JJ Jj^I JjjiaJI (j^jJ-JI 

J3 <JjiL Ojia \l*JI I.1& ,jj 4.— — ,-Ji.o _jL;aj__) ,J (_j4iAJu)l (j I Cjbla_L>JI «j _jl_jlj_il 
(jl >— . i - CCi (_5jj>-2l _j_Ij_l>JI CjI_jIjJj 4j Jla _jj— > J 1 3 i_— >jl i_iL^_Jla rvJ^J JJ _> J 3^ 
J3 i_ij_iJI oLjj j (jjjv a jjj^j I JjjjoS jlft (jj 4_a_>aj _jL)»j_J. <_5_ll JjaiaJI (_>ij*_ll 

■ (j-o ^^ JI jLf^fJI J J-"L__ Jl eSjjj 

L^JuSjJ aj ^_— ___ I l_3j-_JI l_JLulj| (jl (jj __T_tJ I (3^43 (j* — • UJ J-*9 c— — — I (JJ 

(jfLall (jj (jjjvjjjj^jl JujuoS jlft L^j A>fe> , e^JI JjLill (Jj ■ a. ; . L .' J fLV i- i L^juL^aa 
Ojjlj JjkS (jj (j. l . gl jfc ji I (jjSLuuJIa ;4jJljJ aj (jja jj_cul JyJL>u (JM>e (j-C 1 o ! i .... i .o (_>AjjL>o 

J^Liil ■y.cv.^ x i jjj^b (j£ SicL-JI a^jLcLLu-jL) (j»Sj j5 juajJ-JJ j i*L*JI 4,- v . ^t .I I 

^Jtll j^LLllI j >_f- ; . j i ui . l la 4ji^jJI OjLjja (jj-> jj .1 J j II Jjjuu5 jL«J ^Jajjjllj iAJkLail 

(jj^jjAJu (jjlll (jJjLxJI dJJJ5 cjjLAJI IJl^J (j^jajJI (jj Liijj JJjij' ji ^JiLill ,jj iP'-^ 
"uSjjj^'I i«!>LJlj 4.- v . ^t .I I SjjIj l.g.'U.J'j ^i!l cubLij^l Ijj»jjt! u' v L ^ jLill JLfJ 

JjJJjJJ jLP Jjj CjLaLajSiD (_>iy»aJJ 4_>ujlJ CuLiaJI «jl vfjljw OJJuia (C^JU (OSHA) 

jjjjiJI Jj-*»5I Jjl jLc .Y 

l_i.i..>i J j 2j 4j>j|jJla aj«Ix!la (j JJ I 4jjAC CliljUJI (jj (j oj >^J I J.;.-.ii^l Jal jLi al«j 
«-l_a^JI (jj Lx_u i_ii»-l 4Jl L5 Lpl.i.o.;5 JjUlo <U| i±i.i.>. 4JaL>JI <J-iLC^U •tU^J (jl j 
^ (jjiij jjj> j 4jjaJ^oa tjjajj^JI J.;.-i5l jjJLj Jl J**ju i± i . ; . , > . jLnli^U JjL5 \Lft aAa 
jLP jJ^ju .jj»i jl '- ' . ^J Jj-*J ij jbviJ^U !>Ljl3 (j»Sj <lww L_ i .., t . 'u (jjj>w<^j| al «-la^JI 

<_5 1 (jj >± i . » - i . 'i - | <Gli 4jicj t 4jJ_jj j£J I jIjJJ JjL5JI jjs- ^Jxs-^ <jj (j_jjj£JI j.;...,i5I Jjl 
c5_ojjvj UjLp cijIjLj— Jl cj15"jj>^5' ^L>.|jJI <j\y^-*i\ <z/i\ .ju^uj . jLnjuil jl$->- al *_ i.g-1 

jl i-JJ^C Jj^J Jlc jJJ^ j'- 1 ^ /**^y 'jL*JI I-"* (jj "/.V— V chW U 7-jljJJ '— uj j ^ic 



m 



iluJJ J»l£JI jj^juJI i»_jtuw jl ojlill / ^IDI J^AJI 



-t-Luojuj^I jLc 



jUJI ^A>oj .jb»-lj'jjJlj ^jjtuJaJI jUJI *LuI.tflj tijUJI JjSjJI fl^jl aJiuwj (p-*^' _}!■£) 



. iJ Lj .oj aiJ I (_ycuL> jlc .-.l.i.'i.; yoJ I (_>A«L> J-xaj Liyi.V.8 




tjx- v al H j j^IjIIj »jIjjiJIj jjIjaJI riLiJ ^ j^jjill jj..o5jl Jji jLc 
*l_^-< L^Ju^i ci)L9_jJI (jj jjJjJI (j* JjJ~w (j^jj£JI .u.,.i5l Jji jlc : <».>, ,i,"il 1 jjJuS 

i-olij *L\£j| J^aS J jjSlj IjjJl>. O^L>Jl oift J^'j c ^j'- >< ^' j' 4*"^)* olijJI duLS^ 
iljLJI JjSjJI jljl tijiSUI JjJvJL 4jSJjJ| ij*«jjj dlljj OJjjjJI JjJuSJI ^-lill CjIJ JjJl J 
tijuju jSIj* jl ijj^jJI ILLS cijP J jbj-LijjJIj «J>iJlj (ja^jjjSJLS' 4jjlill jl ixLJl jl 

Jj3j 4_»jj^?l Jib <L^>lij JjIj^JI LjL>wo jiSl olij J O^j^iJI .u..^l Jjl jU i_u.,u.{ US' 
i> |jt>lj jaj jUJI (jLS^ juis (jjjjSJI ■ i a~»^l Jjl jljy jL»lJ^I <j£ LI .p-fjJj o'j*^' jIjuLoI 

CaJ>iJI jU ji CjljLuJI ajU (jj *lj~, 4jlc Jj^l^JI ilj^-J (>>jJ«Jl ll$J iLaiil ajjuJI 
f-*0y, >JJJj *LauJI (j-U 'ULli.Unl ^Li III Cj.-VJ-l.JJ Ojiu j! aji AjJ>-Laj ^ 4j p,0„ ,i,"t1 1 (jjSJj 

Bjbli jl t *jj«JI Ojji LjJuXjj *jJ^j vj-Ai j^' ^y3 P-*^' jLj J-a*J O^jSi Jib <_>JjJI 
i_3j*j Loj3 jUJI aJiijL^j 2j .Liui *jA^j olijJI ijjJlxj 6.i> 77'j^' Jib OjLi-JI dJy>*o 
jkillj iSjjaJI ^yic OjJaU (jljiS 3JL> > T u»rtj L (jUj~» jUJI (jl Jl jL>JJ^Ij JjJitfjdl 9—Lj 

bj J.-V. U .1I (^J jbko^l 4jJ (j* JjJjJL ~ol^j' ^ > : u.->.j olijJI "Ljjui i!L> ( -ic 4ajL. 

^jjJI L> Ji\j£^\ (j* iljjuJll Jjlj*JI Jt>l j* D^J^' -U...'5J Jji jLy aj-jjJIj .dllj j k_j£j 

^ybj 5jIj_JI jiljj jic jjj= tLliJI J^aS j i«olij SJL^Jo jji cdIjLuJI (jjiLi JLc j^JaJ' 
4Jlc »s*Jj Uo ^IjuaJlj jj^_jl!l ,JL* SjJuLlI />J-Cj -iLfj>-^fl oib'iLc jj-ft (Jjj rj'j^ c^'j^' 
k_ijAjJl j!>li ji a o^-v Jl jji cj^L^jJI (jj jUJI bft t_)j»uj3 ci>ljL*JI cjjIjjv pjSj 
Jjl jLc a>jj U^ .jUJI li^j t Y a... . . 'i , l I cjja>. Jl (Jjjj ojL-JI Jib Jl ajUJI OjjuL 

. ijuJIj jjl.-K. J I (jlijj 4;..,.i.UjJ I CjLJj5l1I JjvLS^ Liul (jjjj£JI JlukSJ 



SjluJJ JotiJI jooJuJI 5u>_j|sl} jl o^llll / (jiljJI J^uJI >Y« 

(jUjJ>J 4^jJ^5 (JIJjSJI a;,.,.'5l Jal jUJ <LoLJl Culvo'Lill Lieu :<LoLJl CjljjjLiJI 
(jjj &L> a »},$< 4JL tuA . n l ale A>uj (jaj>5Jl J.uj5I Jal \\Jt3 l ijjp^~Sl\ (jj a_oJI L>^L* 
(jajjSJI J- y . -o l Jal i_5jt-£ (jj ^lj (jl Cjj^-a t (Jjj jl^-to-ift ^-jjijjlSJl OjL Lo5j »aJI 
(jli t (j.ujJL>j,o j g .H eS'j-^" lS^* ^Lo.^JI <LcjjJ>oJI (_)->AJu (jla>Jj (Jjj^iSj Ij 
4jLlS (jl ale Ijla .(jjj*w*5jl Jjl> (jP lj->-L; (j_^r! uJ^ulII (jjj al>-j o j.ft ^-OijjLSJI 
c ( j T i>w»5'^L 4JP Sj YS * — Y > « i_> L? icl (jaj*£JI Ja— S\ Jal jlij jLao^U (Jjj ai>- jjo^J I 
(jl^j^ll alt 4JjS Ltuu *I»^JI (jj ejj>- ^0 > « j (jijjSJI au.i5l Jal jLc (jj la>lj ^y>- U^ 
(jl5 dilj ^ic Oj^Lca . (jjj tbj. a^uA — uSijjLS J I »a)l (jjjal>-aj-ift (jj '/ • JjJ>u 

i^lj-*- (Jj (jjj>w52l jj^ 1 ' j-'J -0 J-^-t'-; Jsyvi (jj ^i - " - l I (jjjai^- j c ijai ^-o^ajjlSJl 

jj^Ji j~jaj US' cjiS^li jiS^l i>-ljil (jjj>v-»5^fl 4jj5 JjJaj Jl lS j 3^ '-^j ctjjjy^j^o. ^ JI 

I- U- . U 4jJLc Jj^IjJ -H^J f* >J jLUI lagj pa, /ill Cj"^b> j (J- c v.>j5^! I (jj 1>}L>JI (jLjJ>- 
^J-iu (_JJj aajjoa .(Ljjjjl) »jj| jA9 Cjjb> ,J iaJ>!>L> Lu (J-*' f-^X L>H ^-i" J) '■! 6 ^ 0-° 
CjJj ^ic a«jjo LaS ( 3 ,., t i. 'i . i .i..J I «-la^JI j jUJI \j5 y ^ic (jijj£JI Jj-jSI Jab (Jjj tb>- wo^J I 
i^JJl -oLiuJI 4jjSiJ ^ic (3^ Li Jl 4iLi2b (j-l-v—iSj I jte (_>oLpI jjuajj t^jAjJI 

,»jJLi (jjj tb>- ojo^J I JJ^>J (J^ Lajia (jjJjwiS'^U 4 j - -K .. u l 4_>-b> .JjSj JjAJI 4jjju 
j . ; ,.,.i 5 I Jal jLAj a o„ ,'.".! I CjL^Lca (j^ilyPl i_uou ; fxi.d'ill CjLo!>Lca (_^blj>;2l 

Jj^JivaJlj jUJJ (ji>jAjJI OJjj ( j . to . 'i 1 ,1 «-U-$JI j jUJI "y&y '. J-*^ 4ut>L> ^0 (j^ajjSJl 

(Jjjj1>-mjA ^-jSajjLSJl >_ i ,...i. 'i >JJ«J Jl 4j'!>ljlJI JjIjjJI OjLft lS j P t ~* J ^ > " ' JjjjII ^jLajvJI 
. J-LjJI <L^>l>j a««iJ>JI Lj!>Li-a 4--y.jj| ^ic (jjJSwS^I \aP «jj>\y£\ jj^-t ^JLULj »jj| 
{ j£s\j£\ (jl SjLc JL3-JJ "^ i.«-l_a^Jl j (jajj£JI Jj_j5I Jji (jj '/.',^ OjoS JJ^jJ JJ*3 4_tUj 
LI . /. \ • (jj JJjl p-^L (jJJaL>-ajjA ^~jSaj)L£JI 4jujJ (jj ^h 1 . * \^J^^ '-^ o! *— Si- 3 " 

lift (jli t Jjjjw (J-ic JaLij jjj>-j j ojl>-Ij icLj oji '/ «,o 0jo3 jj^jjJ (_>ijAiII ale 
(j* SjLp aialc (jiiljp'^l (j»5jj c '/ Y* Ojas »a)L (jjjiL>-mja ^-*SijjLSjU Ijj^jj ^-i^v. 
(j-iijJ (j^>i*jJI Sa« ojjIj jl _LimJI iLtuJI j|\ Ijli ,'oa^iJI .LujaJu oiuLj fla^aj (_^L^l>-^jI 
(j^jj5JI »u„ .i 5 ^ Jjl jLc 4ju«<j ljJ^^ ' uv » /**<y J-il*-Jl «• 1 9-^J I j JjjLJI jUJI jj^jj 
(jiiLlL >_ ij.-v.^iil fla^JL jjjtAll aj-io a»Jl lis alcj <.'/ m o>— f« (jjj L Jl J-^jJ »alL> 
ale «-Uel tijajKjj '•/y'-'U a'ri^W Jj**^ /"-° tij-^J' J^-^'j j'j-^W (^Ljjfc^lj dJLuj^lj 
t t 3 -. t . u ,..i i I *l_a^JI j "/ ^ Jl (j_jjj5JI aj_jS] Jjl jLc jj5jj" Jj-^^ajj .^Lic j j^ . -v .o (jl Jaj 
Jl (3 J j^ ^ (jj-iaJ-^-jo^.a ^-j5^ajjLSLII (jj 7.A « — °* (J^ lSj-"-* ^ aSale »a)l (jli 

(j^ n . V , 7 i. l I (£JijJujl Ijl Ll .SliaJI aj' (jjj -,,..ii.'ij'J I J«iiJlj ioL>!>lj-> i\ a 4uajjjVj| Cjja>- 

ajj 4u_ajjjiJlj j^ajviJI (jlaiis 4jb> (jji "JlaJI al« (jvj^JI aj_j5l Jjl jLc (jj LJU Ijj^jj 



H^ 4jjjJJ JjI_JI jjjJjJI iojliua j! OaiiJI / jjljJI J-aiJI 

jlij r> ,a.,.i.ll (_> ^i - V ..jJ I (jli jrjJJJ r> ,o ■ " —Jjjj- JaCj .O.ilo 4-i J.J j a" L yi>\y£\ i^\ (jjj "tCj-uj 

^^—JJuJI 4_>j*_a «j J j 8 ' > .o (jl Jjj Jj: <Cijji (jljii J=>^»JL; (jl 4J5t*j (jjjj£JI J . u » — H Jjl 
CjLo">UJI (jjj a -vlLi (j^Lt^-lj jxi£ <jj£ j\j3\ *-a L_j| 4_>l Jl Ale pj "iSy>^\ Ja£ 

j jLjjIj 5jaL> _y&L_jj Aj5l1Li aj*«aj CjjJj. (jjjj£Jl -U"— M <Jjl jLij (ig.n"H 3-L>Lail 

(jjj .LjLjvI JjjJI j (jjjijJ^Ij j»5jl>JI v^Jaj L_" t t_i< jj j t-L.2u.iJ I ajJI _jIm^ joc 

jlojl 4j>ujJ ^iLJl JaJLAll jbjjlj "UpLoJ LjJI CjjJJ> jUJI li^j a___JI { jh\j£-\ jJ=J>-l 
(_^5L«Jjj (JjJs^—vS^I j jLxll (j^aAJjl (jj (fJLuj -jjl <UpLojJI "LjjjJI CjlvutjJI "Ljlftj 
4_Uj^-" J jjJa . V j j c_>ljj*J JSli Jj^ l^jjl J^aljJl (jjj>w_^!l i_y3AJ (jj >— J — I I <lL&£ oUUj 

<u_ii^lj jJL>JI (j_aJj' ^i (j_jjj5JI j.|.....5I Jjl jUj jw_juJJ o^jjII (_vi)l_^^l ajbi Lot .i_JUI 

lA-ojj .(jl^jJI j_>.j| (jjjal>ajjA -^iSjjjLSJI (jail 4_>uju v—S-^l % >SJ I (jjL "Uiali-il 
J . i ,... O jjJjA UjJj><J (jj Cj Ij J .o. J . U 4jL_>Lj (jjjji>jjjj& — —Sjjl (jjj (jS> (jjJJI lid (3->)AJ 
JjJjvj Jj5»JJ LoJuji tajJI (jj '/o 4 J L.... U . 1 tJiiLVo JjJj>vo JJ / i ' 4ju_u ajjjj_aj| 
< fl-iSJ I Ul i lj_>.| (jjjal>jjjj& ^— i_jjjl_Jl <jjj J—u .cJjJl (J3^-" Ji (IW^-^)'.! 81 (S - *^?'' 

^j-jS^jjjLSJI <t__jj ( j£ <_i— <_Jl ( J£ jjjuoS (j_jjj5Jl j.i.....5l Jjl jUj a___JI At Ll|jj>- 

.CO-Oximeter jLjj> ^jL &* »JL (jjjji^jjaA 

(juAajJI aj— «J ^Lc (jjjj5JI J . i ,...i £ l Jal jL*J f>o..i'ill 4>JUj J.oj.t.'' : rio.,i'ill 4>JUj 

j-ujSI Jjl jUJ jjl (jl yLc jj ^Lc JsjL2) cjj>0' (j.l->.....i5I Jj^-j j JUiJI ^LxLue^l 
- 1 . J ..... S I Jjl jLe J*j <d}L>l dilj -^jju oyj> (JiJJI ia/v^'S^I dJJil aj.Vj.ajj .(jjjj£JI 

j (j. ; .-v.... < 5^ I (jLjjjj ^Lv..tfj'il JLc (j.cv.^'jl (j^JLJ jLj'I (jj L>JJJ> jJj i_j.ja.Vi.lj (jjjj_JI 
i_V_jJI _J jL>- j t5jJ>- jj5 J=ul_U JsjjLAll (j j . ->w i_^l ajL^juaJ (J_>jAJ| lifJj tajJI Loj!^ 
JaiKS' JUi jj| SjSjil «JjjJ>JI aJI CjLj5 J_j jl ajl JjijJ (jjfL; _9j .jUJI ll^J jjJj-Vj I 

j l5 aju (jl e__vj (j2ujll (jli (ji>v^5MJ i>v_j^!l -rljj^-l JjJJJjJj .j— _ail lift j (j^*-^ 
.(jj / >w_'^l Jl -^Lu^-^l Jj12j j i_»L_»JJ j» >t .>JI jjjju Jl L>Jj jij tab' (jj5L< 4Jb> 

(j_UJ _JjJJ> ilUw j 4JI ^!l 4 LckOjjLi JljjJl j Ijjj a.o...,i.".l I (_>_l_^l (jli jr">L*JI (»AJijJj 
JiiJIj 4_lCjJl5 "L uuft C (jiilj^l j ^ h.'i ji 4j>v_J!AJ (j.;.>....j5^ I Jj_3j j JJJLij jJJ_« 
4j>v_jl (jj JS JLc (jjJJv^jS^I (j_jjjj 4jj^js«j _jljj*j j^JaJ JJj ^IftJJl _ljJ_Jlj (J^dl 

.(Jji«-I e-LaClj >-Jll I iL_Cj fLJl 0j__ 

tjjJaJlj J 5 . ,v i jJJ Jjli jjjj uAjjI 4jjJ (jjj (jj (j_*j (Pb) Lead <_>aL_ijJI 

j^-Cjill 4jjjj Y'V (JjjJI <LJjjj AY cSji" ^j cJ-"-JJ ajlloj 3jljj>JJ ^jj J_7jj 



4jjjU J* 1 -^ 1 j*»Jj1\ iojtia j\ OoLJI / jiliJI J^aiJt 



>YT 



LjjJ&l j^j ^LvjJIj dljjJIa duu5LII y^liff _lc SjL* ^LoJI dilotV (JaToo .^,0V" 

tiJJIj (Pb S) (j^L^jJI jjjjjj5 (> v^jjy tSJJI Galena UJb- «tv L..ukll J Ijj^-j 

.t-LSjj 4j t . y£& »J.V j ..»j la£ t Ljljll «-MJs J aJ- VTu x. ; 
- 1 . J .... O I Jo, I J-aJSuj <_>^>LojJI J-u^l^i LjJu 4Jj j .Vo (Jji-i ja-o j (_ysL^>ji\ JJJ-OJ 

j » j >. . •; . j US' 4j^j>*II jji ^L^jJI cdUUu£> J Lalj.V.i.i>l 1»jj5I y»j (PbO) ^LojJI 



LjIS'Ij «ji (jjUil -LuJj JjUil cdUUj J j»j.Vs.jjj XxSi tljju> iAf-a ^j (Pb304) 

(^LojJI Cl)ljjjj5 (J^LojJI j^^ljl (jj . J li-U j5J I J j^LvjJI itfljuO jj a j - > .. tu j I jo 



i,lU. 



"J 



-LojulII 



nj e-l5jjJI cuUjuoJI 5jjL^ j J-*-^ ^Ij (PbS04) 

UnlsjjSj dalkllj dL«ljj-Jlj ^L>-jJI i*Uu£> jj diLlftjJI j a.1.V.1...uo (PbSi03) 
.ioJu>JI CjLcU-aJlj ckUjuJIj jLo-SlI j J.J.V3.*; (JJJI (PbCr04) (j^L^jJI 

l. ^ . » . 'i .. ^ ^jjJI 4j_«L^>jJI jj^il^ili (jLo^ll L»j^-^ ( jJI (jjUil Jjl <_>^>LojJI jjj>j 

JJLa J u^LojJI . U-rt^ l al j . Vj I >c>jJ C^JLvJI Ijaij ^jL>- aJ.V-L.ij dJlj^! tjloOjJI 

jJIjj>- Ji» ijjjjjjjl j-^utll Jl jLVill 



00 ' 



Lw 



CdLjjJj LjjjJ »Jjj jjjJIj <L>ljlSjJj (j^Lojl! *-JjJI al.\.V."t.n*jl IjJ -~i«JJ Jj-J 

e-Ul a| j . Vi„ ,il ajjl sLil jJjLjuo ->oi3 jic — moJjJ IJL^J c sLjJLI 4iu-dJ 4j_«LojJI CU^LaaJI 



^^le c5^i>o j_4jj^iJI sLo (jj ^!ji ^jjj U (jl 



abJaJI J.J..A-V.1.I jl k_j^jJJ ^ji JSjllI 







aJJ-Uil j ^*Jlj O^-^' v^jLUuC (>C i>uljJI dllj tt^LajJlj Cj_jiiJl jjLw (j*j 

c 4jUa>J I iCj^L^>jJ Ij ^■' v . ^ J I i_9j^J la LI I v>-j Ijj JjjJ 4j»jju^aj a (_^a LoJ I yfr-0 <0 LlaP a 

(j^LajJl (jli dJj5 .i_jJUjJIj jl -^jIa^s j ijjji^l Jnl-v jj* iLaLVj abvJJI CjULiJ jj 



NYr &«^ J^l^jjJIkj^jlojJjJI/^ljJI J*i)\ 

Cjjl£ J3j .JUL^I <_u«J CjULaj U^ki-la tioljuxll o^a-VJ (^LajJI »!>l3lj <U»jiaJI ^Lx=»-lj 
4JjiLl>. caSyC (jl -^J (>oLo Jl j~ai£ -it (_5ii>o ^"l* »Lc -X» Jjlill CjUI&J aii*4 
JjjJI <j£>JU CLmio jSj (5ji>-l CjULl»£u LgJIjuuLj caSaJl >illj (jj |j-> (jl^u^l <L>^> ^ift 

.JjUll cjUI&j j (^LajJI aljJ>CuJ 
jjj5 »_ ; . \ ., ^ij j J->jj >± ' ■ ; . •> • L^jj5jj j (^LajJI J->jj 5jJj-iil oj-^jl 0-° ji^ 

tLui "i\ boa «_w->-j (jjj ji. J."J I cuLiLi! -^LaJI ~.L>-\JI jj jilajJI cjL>jJ j Laj^>j 
.(^LajJL liijiiJI jjLw ,i>| (j_jSjj ioUill i-JliLo j ( j&j L^Jli d U g. ! , ^ Laic 

(_^oLajj| (JjLjjI Aj'jJ O^'-^'jJI J.u.1,0 ,*jI} (j-ul l§ 4-i,.,.i.;j J I *>JI Cliljalo (jj 

Ojljl j JjSjJI 0«-U5 (j.i,.,.i->jJ ilw V< (J'j^" JJJ culjl; II Jj£j Jl (jliLaj (jlJJJI 

(jj -rJ'l-JJl ooLaJI (jj^ij CjIjLu»JI j 4jJUJI "tiloSJI CjIJ (jjil 0J»J Cj_ji» jjSI (^oLajJI 
JI j . lL jI Jl JjjJI <jj jjj5 >"ig -v"| J3a . iL&b Jji *>Jl j LaJLc jjAjj Ljj'"^ ^^ jijLxJI 
(jjjjjl 5-bl (j.u o3 CjjjJI (j^AJ jj 4jjjJI ^ift Ijj-ii JJl (Jji>-I -llj-OJ Orlj-^l J O ^^' 

.^jjJJ L? iu^l j^jJJ l^i^ 

jL^vJIo (j^AJuJl *j ^...uL xiJ I \Lg_>JI (3^J^ <!>* 6^-^*^' ?-*-? JI oal-^jJI J-^-V. 
j-l\ Jl dllj Jjy V^-V. ^ Ojl-^J (»jJI J! J-^V. L-fJMi* (jjj i_ilj-iJlj oLiJaJI «j ^ ..A g JI 
4J iJ^o fUjjl (jl '- ! ■ >•> ■ p i .'■>,! I tLapl (jj >j.'i5.l aLj (^LaJI .(jljuj'jlo aUixJI j i_j_jjjl)j 
JjJJ IjJJ-i LftJj OJLVj J3a ajjl (j-u J->i^o. - i,a jj (_yaAJj Lj-a-y I Cjj ■!>■-' t— ul ^ o ." ix-oJI J 
f> Q M i "l l L_JJ>wajj ^Jajja-jJI ^JuiuJI jL^vJlo (5j5jil ^jl^oJI jL^vJIj ^J,lj JulSJ Ij 

-j-juy J3 (j^y) i_iL^jJI JLSLU CjA>o J3i ^jJUlL 4jLa"^lj dLJiJl (_>iwy>- (jj (_)^>la-jJI j 

J3 t^La^JI (jli Ja£JJ 4._i .'Jbj .^jAJJL 4jLa^!l Ju* L>^i>j ->I->JJ iSj^ J-^ 4J£ 

j fl^Jjl (" «-(Jjil j ^IjJj S?" 1 ^ '-^ JJ J^^ "^ ^"^ V '-**" ^JjJt^- j >- ' ■ ; . " . j 

j j M ^j-clxJI jl fr"KU 4jujJJIjj .<L)Ja5 4jijjj«j ^'i'l'i J3a C viC ^jj'^llo OJ^il "UJu> 
(_^oLaJI (jli (j;jjL)JJ 4jl..u.'u La (— il..^n.C*^l j i_iL^jJlo JjI\ j-"3->J Jt&iJIo jLaj^L j^*-^ 
ULjJ>-lo c 4- u .v.j CjJJJj ijj CjjL> i±Jj->oi3 LuImJI t_i.i»..,Vi.l I 4- ; .. j .gl J l /Kj ^ . " i±jJl>o 

. >_lIjLIJ 4 i,.,.i.'J L i_ijJj cjjj>o 

jjj aljiiOLjl ajAj ^.. ^i - u 4Jli OL>waJI icLL jL^>-l J (_><oL^>JI Jii-JJ lj^>Jj 



iiui) J»LaJI jj^juJI i<yjsu« jl ojIjJI / ^LiJI J^mJI Hi 

J US' Cjljlj-a>JI ^ Juu JjIJjJ I Olu^JI (>)Lajjl j jl LylliJI jljil oLUj J i_i-*,nll 
.(_L>-aJI S*lj5 Jjy IjjJ*. (JJy^l (_UjjLj -~^ul> US' (jL^J Jl_J(j ( _ r A>tLx!l (JJL> 

Jlib^l jLi^> ^jic j-f bj j t^LajJI j_aic (^Lajj'i 4juLijll |vg.".;J.;UJ Jjl^pJlj JUJa^l 
^^ilLc iJLLio 4JL> Jl M-> J_^u JJ jrl^jjJI j *->y~0 *» (IQ) «-LS"jJI Cj^Oaj j oaiij 

jL>>Jl ( _ ? 5Uj ill Li^Li- j^jj 43 lei (> <jjl>o Uj ill j (>>L3jJI >_u~<jj Jl dlJj ^^jj 
jic (^LajJI cj^jaj fUSjl jl Jl»._j jSj .ilJjj jJLu JiiaJJ aUJI jaIII jls -ilJiS ^..^Jl 

(jjii>uj J lib I Sj'ij k±ijllll >±U j <j£ ~ili jia j (1) $"''•>■ I ujjj' o^> J| ^->->l J-oi 5-=>-J I 
4jjjJI <±jjJj 4jjUjjJl iJjjJI jUg-Jl i_jLwI (jya <jl (_>AajJI (Jjj .(JjA^Jlo jl UaC 
.<U jJiaJ jl (j-aLsjJI (jj Ojlc «Jucu JS^i'lj -j-oiaJI ,v'j' ^^ -^ c^UajJL 
(>» s-liiJIj «-lj-#Jlj *Ul <UaAj <Ua»Ij (_>^>L3jJLi <±jalill BjiL> lil -^uj Jj-j U JSJ 

cj!>L3^JI silJjSj 4_ui>L3jJI oLjil cjLSLui JIjjCLjL JJU j oSLojj t <u cjjiiJI jjL=w 

JIjoj-jIj aUkll C^LLwj jtuULo al>J j (j^LajJI alj ^u jl f>J-£j iwl JjI-^ 4-u^UsjJI 

"^J •("■O* 4 'J J ^ > ' <- P -- *:' ?'— ' lSj-^-" j^* r^jj^' J-^J^ J+^Z3 .CjuAj aLc 4jU*ju»< (Jj 
U^f -ilJJj .<JJ<jjJ3 jJuj vW-'W ^=^ ^ ii*-all J^5 j 4_ui>L>JI dlJj' 5Jj2JI »jJ>OlJ 

Ul .olijJIj ^>j-JI j_jajjJI i- uu j J — «-Ul J ojjjs-jII jjjSj j_jij ^jjJl — SjjjSJI c^)Lcjj>JI 

0Aa*j COJAxjj IjIjI >— uu j li 4. I . JJ . J' OjLaiu »Lil i^j^j J CjJl>o US t«- JaJI (^jjOll 
^ (ULc Y'— «(> JJjJ>aJlj j) »l_^^l (> JJ^. Jl pfij^lj »*-uJl jIjI ^U>o_j .(Jjil 
ijllilj JlLsJI (jLbj-j J t_jjjj| sLo JM>. (y> r+>j'J\ ^-aixJ i_ysyu}\ >-luj.uj ,j ^" 
.4-ta j ^xll CjI^^jjAoJIj (4jlLs CjUkLJ) (jljiiJI Jaj5 Jlo i»jJL>JI C^IjjjLLII k-Ob- Jl ^ISJIj 
(JjJJ>o oUo ijjjjZu (jjj (_>^)L>v»il Bj^itC (jj jL>la (_>=L>vi cijLpJI j ^W. u' J-^J 

Ul . J-sJlj iJllilj ijjJI (jLbj_j (jj t-U jll J5J -^jJjJjJI <^» jiSl jl *s*j> ~&\.e o.V ^Lc 

jL>L>j Ojbj y£ iLl Jjj ij L . j . uuj 'JI (3jjL> (>C L*L*| j^i r^JjjJI j-oJutl 'i^.ll ^iijjijJl 
^Uj^JI (>o jjSl jl jxJvj >,VO iJyLA iJ j>5\y}\ ,_yZ>Ju} I CD^Lv j 4j_jJ I jjLLj-jU LLa^l 
Jl Jj^JI 4J^£ j (_>i>jj»jj| (jj LoLc jJlC 4_jji>. jJ>J JJ lift Jjloj JJj , > - i,»5.o jjw J5J 

i-5 f^jjr' j-^J^ >» J- c '-* ;i y Aj-»JI u' -^J US' .i_jlxSl« jl« J5J jj^SUo (jj«»ul>- jjSjj 



>Yo 



4-ju- J . I J4L2JI j.j.a.ull iujjiia ji OjJLiJI / ,-jIjJI J^siJI 



. 4j Jl (jLby-J (_>OjjCul Jalij 0->L>j 




\~h 




f m 



. jJLaJI (jll>_^j jJL>JI ^.liT . \ 
. ^UJI J"Mic^flj v Ulc^I chliel Jl« 4-u^.nll ^IjjjIiJI .r 

.L_ii«Jl jfljjj »Jul Jai-i> euLijI . £ 

. <b jj I o&ja . 

. 4.j.o„A9> (_>o I >P I . "\ 

.oJaxJI ^AJ Jajjuu .V 

.5-ljJu>JI ajJI CjIj^jXoJj .A 

. JuSJI a^viu .^ 

»JaJI (ji>jrf Jjlo 4jJajj>jJl 4jPa^!l t_jLLuil Jjuiua "LtajJI *UPa^!l (ji>lv»l . ^ * 

CjjJl*- J < Ui . " 4_jjLSLo^J dllju ^a-j j3j (jljjLi j ^>J->V. lS^II «-Ijj-JI 

.»JaJI j ill j^ji 

*n tjj J5"il (jjjjLLu^jJI Jb>-jJJ jj^^I JjIaJI Jjjj jLs »j tjjj c»t*JI j (_>o3^ ^J^l 



m 



.ilulJ JsbJI jj^jOI! iojkw j! ojJLUI / ^lill J*aiJI 

jjioUJI <jj I- a - V .-* to dJL» ^ I ojlij (j-ol-ll y^>H YV J Ijj3- »ljA*il ajuj>o <11>JI 

OjU (jj CjL> u L U I (Jj -^->J«Jl *Juoj ^lll — j-aj J jLaP*il pLLJ CjLSj-J lS- 1 *^ 
(_^ijjLdUUj j| Qjual ojS »_ li— I- ' jajyuulq ^jajjul e-LSuul (jlbvw a^jLol J3 — jja.u,g,.i J I 

2_oLsl Jl Lr> j:i ..... u .i'jl (>c i»jUJI ioLL^U jjj£JI jLiuJ*il ^jl j3j t L$£L2ulLJ ajb JiJI 

jjJL> (j* «iljj 4ji»'jl d)L»»jLoJJ iSj^> SL£Ja 4-ujjUJI (jJuajdJI ijalej <jj AjJjlII 
<jja tjjLuJ^I 4jjJ Ojjjil ojlil >£Uj »Ij.V."u>iI jJx>.; (JjUjo cCjISj-SJI i3-)J L»L>wa]l e-*^jA 

: 4j^v^>JI ojIjU 4j'Uljj«jt->lj Lr iaii.^.uj'il »a L ciyij (jl J->l (jj JL2II li» (jlS pj 




-r!>Lol (jj 4_«.i. o.'i,o OjIjjJj (jj 4ja£ill (jjLxll (jj 4_i.t.j v iJ-» 4_gj8>» lA (_>»iaju«*ju«< il 

6* SjL* ^ c (CRYSTALLINE HYDRTATED SILICATES) I <,I , . .I| 

.L^jjJj (jj (j ^o"i'il ^ t_j a£~< OjSLto Jl -rljusoa SjjJ»«jJl (jJ*Jb iJjJ J lj->- Ouji^J ciLJI 

c jljjL>^Uj ojljj>JJ iojlioj jL«jj>-*il Sxiaiij ijai L^JL «£Lb tr ._0JU4o-^'il ciLII j^aiua 
J (jliLi>o cr ) j . uj . u . < ^ll cJNl (jj (jbJjLc J^-yj .dJL5i>-!>U_a Ly slo^-'^J dJJJS iojlisj 

; LoLoj l.o, ^,.-^laJ>- 

oi» cJUl >»X!_a : (family serpsntine) cjLJjJJI jl ejL;_aji>JI ilSU . ^ 

c<UffLJuaJI djLv. u il J IjLiuJl >c-»jl cJU^I oi»a t 4Jj-oj Aj>-yej> L^JL iljUJI 
^ o. n . 1 1 fjJJI <UjI*JI oia <jjj cOj^ki- Jil iJjUJl oi» (jl JajsJI (J-jjsJj 



7.V ^l^ Ji^j t ^^ ^ 4iUij c(CHRYSOTILE J^bj-ujiJl) 

. 4_l£UuaJI OjL><jJlLI J Jjj>jll ( j^al i ,.. j . i ... j *j| <jj 

Luii^j LpL jxoz USUI oi» iJLlij :(amphibole family) iLSle .y 

t'SjjL-i- ji^lj <Ucli»dJI CjL>oulL| j IjLiuLJl Jil i_5LJ*il oji»j i 4_£l»j ''—'jLjJ 

jl (jjill Li. LI <jj5j ^1 t(amosite c.>.;-..j^l) iJUi L>ciyi i>j 
.(jjill «-lij3 4iLJlj (crocidolie cjJj.uS'jjIJI) iJUIj t<jjUj 

: 4.1J j| CjLcUwoJI J (_5 Jvl jIm *j 4>jJ aj' iiuLaJI ^jy^uj^jll > sLxJ I i_ys\y>0 

, (_^i ) . 'i ..,.i. i J I >"i'o„iilj Jjuul <_jjLJIj <Ujjj«J.I i_jujLJjI Jjj :ujl^*JI .\ 

.(ji-JI ^Uu . Y 

.jjj£JI J^Lwj SStLJI cjIj^-j .r 

ojlj^>JJj cja_ail iljLcj JjIj>JJ <Lo9liL« ^Uu jlw 7^^"^ .\: : !.^-'J I j «• LjjJ I cjl5j-i .1 

.-rJa~«< jl jljjj ajjjjJI jljjj 
.(jjLLLuJIj CjIjUaJI icU-a : Jjj - y . uu . iJ I CjLcLloa .0 
.CjljluJI (J--JJJJ J-»'j^ J -^ 

.^Lj^sji dbL-Sli .v 

.j*-iJl cj lii-'v.o .A 

.(toasters) 4J3III jjJkJI ojjii .<\ 

"^ IJAj iL^fiMul jl L^J'LijjujI aj IJI (j^ji-ou^^l i_slJ^ OjLaJI jlj^ll CjJJ>o 

jljil OJA xloJ '-i-'J-*'^ t5j->*^l Jljil *J ljJ^>- OJl>olo (j^jJ-^JUj^l < sLJ I CulS^ IJJ CjJJ>o 

jl CjI aLV i jJJ jljil OJA (jijAjj LoJjlC OjjkiJI (jjfuj tjJ>JI j i_3LJ*i!l oia jLiuJl 
vx-iu (jl (jjJJ * . Li . u jl (3-.'L'i-*i-l..>i-> >±1.;.">- ^Ij^Jl J (jjjjujjuj'jI i_3ujI J^ l..^ n . i . 'i j tJa yi .... J . I 
—ilil j (j^j:i,.j.t..j^!l i_9LJ^I o=j*jJI (jlS JJLlj c^LI^I »->^> j*-d dJjj '(j^aivjJI 
(j^jljil j OjjJ=l>JI ijU^I OJl^J oiyOJI CjA>o5 (j*i!l Ul t xjLoII j Li9 ^-X>o 
jjul jljil (jj <>ri^ '-— 'L»-«3 Clxjj-Vj.... I »— '.j- - *- . Cj Lii-j^i—J I Jlo <Lol*JI ^juilj JjUilj 
j a^VY <U~> Jl a^fl ii— <jj SjjiJI j (j^jljil *Uu J (j^jl^u-^^l ^jlfi lS^*^*^ 
>-— •'— -«- *« - > ^Ij^JI j (j^jjuajuj^l < aLxJ 1 jLilJl Jl tfJjJ Ojlil OJA jJLiuj iOJL>ail (oL^jJl 

Jj; f^^l jjoj t Lfj (jJjUJIj (_>jjljil JUL I 4j*^> Jj; jj'jj Uw 1 5j.Ja.Vj Ijjj- iJLc 

i aLJ j ^jAjlLI 4j 7U«u (jjl Jl>- Jl>-jj J <tj| ,£->y> l\ (j^j>oj5JI J^l OJliJlS CjLjIjJ 

.JUL "ill 4jv^> l£ cjIjJLj tSjjLjJI ojjjui (_9LJl L^j^l i^y ■.' *^l 

OJUj j^>JI J (j-'j.'i ■!...« ^1 1 lJLjJI j^y (J-* OaixJ' 4jL3^!l OJui (jl JJ>-j JJLlj 

JSuij »-^>- i_s!>IjL>Ij jliLUI odiivj Ia£ <. <L*Jl> (_yaiviJI ^jL v . L .'Ij i_3LJ^U ^jajJI 



Sju^ JaliJI jj^JjJI Uj&m jl OaJUJI / ^LjJI J^siJI NYA 

l^L jjjGG (family serpentine) c^LyojUJI iiiU iJUU cL^Ljj 5->-jJj ciU^I 

jjj^l «J*LJIj *__iJ*5f I) LUJI 4j_oAJjJ| Culjjil j Ujt>uJ>l adb 111 <: 4J> JA4 J 4JjJ 
L^iUl CjL^j Ijjj c<ubl>JI *_)lj\A^!l (jjjjb (jjf UjjL ojuj c(4_u[^JI <LuoaJIj OjjvJoJIj 

tij^LJI *LiuL!l .Ijji cj_UI lis. ^luu ^ 111 tlibjj ji^l l$J^ LpJIjj J^u ^jJl Jl 

iJLuaj l^JLs c(amphibole family) ILSUJ 3_. ...uill 4-o.ji-; II lJU^I L»i c2JujjJI 

ciUSflj Lilx^ii ^j^JjJI *li*JI »ljji t _Luo.i dlljjj ijjJI jLsl J] J-^oJ *I^JI oL>j| j 

(jl _p^JW Ji- 5 ^' 6-»J lOjjIai. jj5I (ja_£i sjj • ,0 (jj Jil 4j»j5jJIj tu A |)j jj5I iLaJaJI 

. 4j J I l_£jIj (j L i - i— J ijjuSj Lxj I i sLJ I 

aljjSu ja>^ dllj_Sj t (tumor initiator) »ljjbu <>-i-«3' — 4_5_JI j 
loUl cuLjUoSJI )u ^j-u^u^SlI tiUi rvoljJ (j' s-" 1 -^ J! '(tumor promoter) 

4-JjJI »ljji CjjJJ> Jjlajj S-)L>j Jj (JJ_JJ (jjbv-JI (jL>J j OJj^jll Jju) ilb^Jl 

Ojbj Jl (JJjj Ja«3 (_^jl^u_4i^l lJU"^ o&ju}\ (jl JL3-J CjLiIjJI (^Jl>I jj 4 4jjjl>JI 

(^J_JJ^ jjU>wJI (jl>0 *-o (HaJujow^U (_>iijAjJI Lol ( O Jl Cliblb wj i±)jJJ>- 4-1... ,i.'i j <ol>« 

?(jJji-<J-*>"j| j l,.,j. 'l . " .,..i I Lj _ u ..u U ^ill (_>il|jj"^l ajbl Lol .Ojj 00 *OaJL>JI Jjuto Ojbj Jj 

U ijjbj c(Plaques Localized Fibrous) j«jl>JI ijj>LJi *LiAJl lJJj . \ 
. (Diffuse Fibrosis) tij^LJl ^LjjlII j »Lc L jjj d>jL>o 

. (Pleural Effusion) ij^JJ I j ^U_u-J . y 

(> (^laJi j^>JI j .bjjjb jj (jjjj ^jji (Asbestosis) y;.:\.\i\ tij\ ^JJj .r 

.4j^jjJI 4jmjJI Ojjjjl j JajcjJI fliLijI ^-u—o >_JjLl I 

*li*Jl j d)jL>j jii\ (Mesothelioma) 4lu->JI it-ball I*JiiSll *\ j3 \ .i 

uyojuj H (jjill o^Livi^l j CjjJL>JI jjL> ajjJI IJAj c^jjjjjjjl jl (JjjijJI 
.Ojj \ < « • Jl (jj>jxj}\ JulC i±jjJl>JI Jjuto JJJJJ (WJjujjuj'JI i_9U"^ 

^-ulj. JjuJl jl<3jj (Bronchogenic Carcinona) Slu-VJl <j_JI .Ijj! .o 

. jj».j.ljp.l I (J^L>vJjJ I JjlC CJ l>4 

. pj .»- " I Ij 5-bw^lj ojmilj S^>ol>JI »ljji Jjj <JjJI rjL> »ljjl ."\ 

j^Jaj (jl (jSuuj (.(^i^AjJl (jj Cjl_j f Juu > « Jj5 jj^iaJI j O^J-^I O^lj^l IjJJ "^ OjLc 
O'^^'j 'SL-3-JI (J-J^ <JjJI j OJj^f-jJ JiaJ SjLcJI iJU^II (j"^ ^ji^l jl il-< i« Jmj 

: ^ jI J^ij' 

.4_>.|jJI tLul |jjj>to -ro-cu pj J^.^.'v.oJI )t» OjLc IjJJJ (jjj.'i.'ij I j ^Jj-i* 



m iWJ JJiJIj^juJIkjJ^jloaJiJl/^tjJI J-aiJI 

4jxxu (Right Sided Heart Failure) <_JiJI ilAc ,> ^Sll <-y>J\ J-si» 

a~C»JI aj_JJ Jl (JJjJ t5^' l4jjJl < g-t.LiJ <L>Q.".'lil' <JJJjJI ^JJ^jJI OjjJI JaA^l f^j' 

.(Ascitis) ^^^Jl frLiill j »Ia-o-<I «j> (Oedema) 

^jJLuJI 03JLUI jl>u»l J^*> J**J'*'* <^>>«J 

ijuJIj dJ&J-Jlj <L>wa-ll ^_Lc i±jajjj| jLjI J.;-^iljj (jAjy s-Lkfil oLjjl Jjl>u— < 

<U 09 Oi ')yj l\ 4£u i - Lc <tu3 .^i.Vli.0 « slaj (j— » l»lJj~a AjujI Ji — llj (jLu — J!>U 

. (www.greenline.com) 

CjI jj^xjjl (jl JJ <L>-X*1I <_>i>l*4 J (a 4j.u jJ I 4j>waJlj (^xi>4 ic'j- 5 OOo ijfci^ J~°_^ 

(_>iuy jLSjuI 4j<jjJ3 j jjjLi JJ (JJjj (Jj-SuJI JaLiuJI (j£ 4j>oLx1I qoj i\ pb~j ^Ajjis J 

(j I Jj j -' v J I j (jL-o J I 3l^> t_ys j*j Loj c <LjjLa (_5j->l (_yol>*l jj-tf-" jl t OJi»il (_^3Ij^jI 

"LujjJI i>waJl jlil" 51>o j j.f.tJ I li» ci)j-ij LjIjJ J dllj tL> cjk>JJ 
jU-Sl- jib o^yr jj^JI j^J j5j .(Environmental Health Perspectives) 

loliaLiuJl (jl — c.uv.i.1 I (jjjjfl jli (^JJI AjSjAai\ (ja«d-ota 5jl>Jjj (J~jU )J ., . < j a <L«L>o 

1 fl-i.g.->..1a iJjJl«JI 5-Uj9 t(3ji=JI (5-i Jjw tJjjJI IgJ aaSj ^jJI "LjjJuJI jl <UjLal3il 

j>^uj c^^L>JI <l*3j ojbjj (jJ-ll *j«4ijj O^j*-! !■$■»■»■'>■■" jl tCjuLill a. ; .., i ,i. a . " j cdljjJI 
dllj ( -lfi SJla^lj . 4jljjI Jl Jj-i^j j.»ti.tu ^5 4jJjJI <_>i>lj^l <> tolj-iuJ ~LaJJ\ 
IjjJ^SJIj *ljjL<xll ^ -v.l la jAjJI (J5^> 0=j^J M^ O^J^J j^r'j ^J-^' ^-"J '*Jd^ 

.AjiuyW ^ -v.l I fUJI (cJ-^j ' AJJ lt 0J> J chj^ <-y°j a 3 Ij-^t^.'j 

Lijj 4j»jjL jJjAj (j£ 4j>oLUI jIj^I ^ic OJljJlC 5J1«I c-uv-iil £jji Jjjl jij 
L i . u .i. " j-AjJI i_ i>-jj CjLUJI illjj (jl JAjaj iOJuvjil CjLj^jJI ,^5^ ic"- 4 -* 1 ij* 2 'osj^l 
^iij^ _iAj 'W*^ O'J^ jj^ J! *-^^ t5 J lj c ' i ^ :k " CjUjLSD (J^jjjvJI f^Jlll J^Ij j 
J IJJ J^oliil j i_>l$jJI Jl (JJ^J ' JljiJl Sj«2u> (Jj 'tAc (3<^= 6* LJLe j ~tux; (_Sjjj5L> 

Cjlj|ax> (jj 4jLfliil Jl Ojj^Ja 4_iljiJ (j»i>ljJI JJ^V. (JJJI C j Jlj*3| (>3j^ dllj5j 

.*liAj| j l$J&JjLl> I_jjl5' du> tcjUljj.->JI dlb (JJjU> Jl cojja!15' cijljy^l ,jil^>-*^l 

(JJjL^J ._i.'i5.o ^iJl ^A 4jAJj3^!| CjLUJI tLsOl J^ jjlC CjL£ (J jJI jjiaJI CjLSLui JaIj 
dilj Jaj oijil J^>o aj CCjLUJI (jLaPl j 4-iujil OJjaII oi» Jl Jj»<3jJI (JJ CjUIjjJvJI 



4jljjJLJ JaLiJI ^W03JI io^tsuw j( ^^JLiJI / ^LjJI J-aiJI \f . 



L>J J <LCj^> 4-uLul SL>L J] 4j j^JI x^j, J Jj^i jLLu ^ic 8Jja)I >-luctj (_>i>jj) <> 

cjIj^I <> iL-1- J! jjjp 4j3-LUI cul^iill oi oyL»LJI >j J! ni>&jJI tijUuS'il 

""W 1 " u-JjdS Jj*k ^J ^ Jllilj cjuJl* ^^ jj^Ji J _^l ^LtfJ j .. u ,. „ . i . - ^1 
•^ J! ">^J!" (— L. 4ij_yJl 4*>liil BykLfcJI Cjjlj .\\\\ pLc Sj^Ui-j LjJL. j 

^^JJIj cuLUJI dib j L^ r dJy jl I^Lill ^iuili* ^kj.1 L, ccuLUJI jljia-l Jj*. 
^1 jjiJI ^jL, (ji^o dUJS' dJUaj tj-iuilj jjjli>JJ (^jjjaJI cJ& >±u.-v ifjljll Jl 
^>j j5j .ojjJI ^l^oSu J^La jl^- jLsoji j c^LUl, Jliu^J ^^AJI jjjl 
4-u*ll ^1^1 S\y» LLiij j Lin I 1*^ ^ ^| ^ s^li 4i^J| | L-ljoJI 

dilj J5j .^LU^Ja jl OjJ^lo jl »jUJI s-LjJL jjJOll Juj*j~u jl<L> 4JI L£ t LLiJJ SjjJl>^ 

jLj^I Jp. k±,L»oSl ,JL u £ u i^ljJl cj^jI tdlJj^ .i«UJl i>w=JI d/L.L-u tLoA^ui jj 

.d,L.UJI Uljl ^ i>jUl iuUI 




:UrtiAl > U$ JLalsVl LJLa^l <^J> ^7^ J^jijJt _>^=>L>a.» 

4l«^| ^ oLilj ^j^JiJI Ji» ijlu ^Li^ <^l yaj ov^Ji j u^ 1 ^ '•Ij^- JLs 
ci/Lij k±Jj ^_u~< ^ cdLLj^Ij (^LjjJI bjLl> |ka«uJlj Lr >waJI cJj-aJI jiljj l _i*J>j 
Jj-Ij c_uioJlj jo*a1I j^ <> ^Ul dj^JiJIj .iujjj^l 4aJ=uII j (jjialjllj jLib^l 

I2fly .Lj^jj ^^jJl M d/Lj^^a. j JlitSlI Jail ^^j c_u^ h^J (jjj CjjjJI 
^j—JJj c_u~< (j^waJI cJj-aJI l _i*J>j ilo5(l jj£ oLjJLl (jl3 4,JUJI 4j>waj| 4jJaH jjjui 

o* L,Lwl i>jUl d,L,L,)ll 6' 6** j <^j-iJI L.jjjl JjJ j 6rf**^'j J^^l ^^ 



\T\ iluJJ JaUl jj*jUI i*jixM jl OjJjJI / ^jQJI J^iJI 

.ijjjjj*il iaJaull *L>JI j i»5UJl jJ-£uj j^Ul j^jic tioly>JI 
OjAaj JJLLJI <L>v^> Ji. ^ .n.o.1 Jjjy. (JjJlj jj^Hill Jju ^J-Jj_ajub° ^jjxj^o- J13j 

L^cL>-jI (j5uu iujjj^l klklll j (jjJLaljilj JUL*il cjLij tiJ5)) bJLL>l j JLnjjj 

(jJJ^lo <CLjj alia <UL> i_ili ^ ' « (j' "bJ.bJI <t_>v^JI "UJaJw jJjSj J^J •d^HW kjlj— >^( 
4ju^LUI (j-j (jJ^-J Sj^lJI JJlo (jj&alJIj jLiL*il j bjjuj J&j ■L cv . ^ .l I SLoJI jjj 4ju*> 
J (j^'j^- '-' JlSa .JjLJI ^jlu3i«JI jb>J^fij bjjjl i3j~* , J Vj^ J ^J J °^ J jAc 
jL5!>U a- u S. " JjI lift)) <UjJ=JI >— i.;,.,..j^l 4jjJ-J Oj-iJu (JjJl jJj^jJl (j^*^ ^^ yCiyt 
J^.mij.i>j .((ijjjjj^l iiJautll j Lulu l_>LuJ bp.l>J ^1 (jjiubljllj JUL^I ^jic IjOwaJI 
ijjaj YO JJ YT (JJ OjjaII j CjuhjIju j ufcHJjj' (jJ»''.'.»'.o l.g.fi^LJLW 4JoJ>- { j*~>\ jJjJLlII 

(jji>-l (j_^Lol j SJjLm jjjLiuJ L^jjjj »jjL>j 4_->.^JIa 4jujJI <jbij /vL^' <-5j'jy J^J^I J 

.»JUJb 
a^jl to5 . 4- ;j . uJ I L_>Lw^!b jj'LjlU 4J>j£ jjlSI ^Jb Mill I J Sii-il JUL "ill »Lcj-lj 
. a.f. u . j . 1 J o^-vaI I ^lc J3l |>-fJjJJ (j' Ui* J 6**-"-^' L>° **- >' - >P I jLl>*JJ 4j>j£ jSS] 
Cli L) J.1.0.IJ (_>ij^jj| (_^ajJiu ClibaJjl ,J-£ 3^J^ J^J*^' L>^ 4^ajjw SljJI c_ibwlj <Uio ilj 
£>fi 4_fc>li!l dibLa^l >-i.l.".3a .CjbLa^l .xJ-oj oLJLI CjIjIjujU ^jx^jJI <_Jj^=JI (jj~<J>Ja 
(jj JiS] jb>Cu2l jl i_ijJ>Jlj !_JL3ut!l jl po.ii"l| jl jvill jl JajA-JI al jvlaJI ,-Le tijjla->JI 

jjvJ j_jjj . Y« • ^ »U j 4jjjjj*il 4JLL3JJ.I t.L>bl i_iJ-cvj J (jjaaIjIIj JUL*il <> Ull Vo 

dijjj £j£ 4^>b i5jJ>-\ 4-u>ii-u (_>oljjl al (_5 aj Jl 1— il^ll'jb 4jyl Jl y*j JjS Jib i_ill YT 
U (j^^l <_3^=Jlj iiJajJl ji£- bLlLI (j* r^bJI Jl.^,..i^l Jj5j .Cu.JI J->ljJ ZJ^*" ^'j-f" 
«-!>UaJl j JjJ>_jil (_>oL3jJI VV-^J .j-^uC 4jvI_JI <>-< (jJ J J^ 5 '— *J' ^ u^ "Hji 
.Sjajiio 4- Cv .m J 4ju» cJLII \0"\ (jj 4^1 j -tujjio Jlc cJ.I.>." j Oij^'j V '-H' " ^Ij 
SjkiyJI t_iLw^ll ol^J JUL*il <jhyu JjISj 4J_X»j (JJJI JJwJjJI)) ^jjj^jjb Jl5_j 
Jl ^x^aJI i_3j^=JIj obil (jASJ ljJ^-J /c^ > ''' i "j LT^'j'^' '~ 'i^' (1>^ rj'j^" <_J^' 
^Ste^lj o^j-^W i3^-y La^s 4j_y»jj> jjl_ai Jl (Jjji-^ ^J^^-o'^lj lh^I j^ <jliL<'^l 

JUL "ill Jlo « g 'n,*J (jliu*. cJI.^'mi! 4jjJ>I j51j Clib*Jj^l tJjLLw jJj2ll I JJL>-j .((SliaJlj 
.jiai>JJ 4J>_^ jl^^l a^JI ^LJ Jp f'jIj^JI JULlj J!>Ujuj!>U tjyoyuj oi^\ j' *lj2ill 
jj^jLuJ CjbLuJI J^lj3 jjj Jjjj jJ3*jJ <L>b>JI l lg- Laj| j^_>J i-»ljjJI (j' (j-"^ J_?f* ^ '-'^J 

..(jjjlaljilj JUL*il Sj^LJ cjb_jjj"i!l jjjl>J Jjj-I (jj Sjl* i Js- iljj J5J j_a^> 

JlifcVl c5JJ 

4 j,l 5j i_jLL>uJI (_>i>l>jl Sjl>-ij (^^jjjtll 4jjA s-Lkcl jjj cW>^ 'j j ?"' v±l>o jJ->- 



iluU >bJ! ^wJuJI i»_»Jai« jl ojiJjl / ^iljjl j^iJ! 



\T1 



4Jj2jJI (j-lUlb CjjJoJI Oj^ai. ^ j*sj> j LujiJI 4jiS_> 5-LaaUl a-Jj ^^ <jj£ ^jL 
i£jj Ja*j jj^j^Jl Jl5j .JUb^ll ^ iujlij L5 luJI CjjliJI jk>l <> jjjL*j jsJI 
(JJjw (jl LIU* ^Li^l ijjyudl ( J) C . fn ,,i, JJ jjl^Jlj (_>^w <jj£ 4jwl»o aLJ^I tr uj J 
a~<j»- j oj_jj.jj <jLj)!l «-**. Ls-^jjo^i j Ji>.jj ^ 4jSf (jjUil jka-l <> ^Lj^Jl 
jLSJl ^jic (^Uj^JI jjjjj c^ki- jjjj jjjL*j Aj -j«-JI (> ^jicl cd^Jjuu (jLu^ll 
L<Lu> (^aiiuJIj 4J>-lji»! 4ajj i. A^Lau\ 4Jj. g..,. J jj^l JUbSlI J& BjjjU (j£) CjIjLJIj 

ojjkij oj*J tLul j cbjldl ^ £jjj| ij^J Sjjj^JI (jjS^ll l5 jua«JI jL^j»JI 4^,Lcvj 




(ij^jll (_jJ-a*JI jL^>JI ^ JaiS yaJ (^L^^L. c^jjJjJI Oj_aixi. <jl ASjj i_iL»U 

JL»ls.| L^J Amu £y> Mik f. jLui-L. aJ >± e * J I (jl 45jj rwajlj .<d <>ij*aJI <>C iJSsjJI 
CjoLjjJI Ifcjfl a.)->J~« ^1 OjjJl cJjjjJIj t«jLall jLUu <> <_>^> L-a^jJJ ^jjGJI 

Amu Cy> ^^ f« jLui>-l aJo iculjLuJl »j|^j c^L^Jt. LJLLII »Ukll ^Ijj 9 |j3<i^|j 

.^-Sl 4-fc»i.j CjI^I*. CIup (jjiCjjj^jJI J jjjJI Jsu^ajj (jLSj tolSalil ojjfc (j£ Sjuju 
%l5ill J^bu" c5 iL«JI jjjJIj <J>*iJI jjjJI Jjjj^ aJ <GI JJ ~A£jj jyjuSjjill jLilj 
iiDI jJ-LjJ (Jjj.^1 cjLw^I CjJjuSwIj t<jjSPj*>*JI j\j3\ j ^-.IjjJI J.j,^.->.lll 4jjjuoj 

j*«JI (jiliiJI >± e * J I lis roLu cjj^JiJj ti_iLu^Sll (> L»jj*j (^w-JI oUJJI Jl» 

jiSj Ct^L^^il CJ^>^*j ^1 icj^kJI j (jj^U jljA4J (i^AJJI jjJtllj aU Jjjwj (jiLJI 
.LuLa^.| i!*i!j culj r^boJl OJA CjuLSj c ( »-4iljjJI J^uau^jJI 4jijt^> a^ji 
^IjaJ OJjJj*. iJjji, ^jul 4jjjiJI 4jJ5L» f-LaaUl a--3 (jl IS^j .1 o.-*..o jj^aSj^Jl Jlfj 
41^, ZL>Jai\ olaj cJiLJI J_»j (jj AJ>\y>*\ Jjjw ^IjAj (jL<j)!l «-*»■ j (^L^Jl iwi' 
CajJI J (^L^JI Jjjw ^LL, aJj^l-o Cjil5 ^1 ajiSl j^kJI <> ^Jj JiLJI ^jLiu ^j 
"iiJJI j*i jJ-L! Ic^oj^," JjSlI icj*>ujJl j JUbS/l J_»j j (^L^jJI Jjjw (jl jjs-j j5j 
(> L»_jiiw ^yil\ "aum\\ Jlibl (> a-L*^ 5 J^»-J f'Y-; iljlio ^L^ cdIjj».j W o j* 



\TT 



iWJ J#LiJ! jjwJiJI i«jj»i» jl ojWI / ^ISJI J*iJI 



JliJa^l i—JaLioj «-l£i ^ic (^LojJJ (^jjGJ! jjjLj (jjj is*>lp dJLa <jl j^J=u L« (^LojJI 

(_^3j*l!l Sj^Ll>- jL^t"^! jlJJl i_y>y>- >— oo i l I lift <jl Jl iSjj j t ^u& jjt} I ji>j 

j aiu> a JI _JA (_5 jJI j-wa*JI jl$J>JI ^ic lia JtH^J JUb^ll j <Lol3oj (^oLojJL di^ltlJ 

.(^LojJI (jj ^JliJI (jjjjujl alx WL . ' l ajjLUja <L^jI>. 

. <l£^u {jyeJJ M->*J ' ->->V jaxII JjI£ qajS ^llll OLftjL^v (j"^!j ' LkK^M' >* 4JjLio 
lj£>-l <GjJjJ jij*jJ La3j t*>JI vIjiJj '— y— '-' (jlbj~JJ (_^i>*l!l >b-> d>« JLftJajl (fjlxj 



CjLjjJlII a^jLiuuLjJ 4.-V- 0JJ (jLL>j~JI Jj.Vj jjaJIjJI (jj <UiivC Ji^l a^jl cLjji/LJl£ 
Sjj^ ^UL (2,1 4_>"^jj| J (jLlio (_>**». ^ic CJjSj ^jJI iwljJI CjulCJJ .*Ij^JI J Sj^fcjll 




«Ujuacj 4_«JL>Iju I «lj*ilj 4JLjjL-v.ll 
cjIjjJLLI (jo ^nj U ^.fi.t.1. ill Jt9 (JieJI (j-»flj (JO '.!■" v>^-C 4JuLill (j— ■ ujJ->oj 
jtuoUjj jj.Xo t^LSojjvl (_5 jj I J»2jj .iJliljil djuio liLcLsw cuwAil (_^ytL!l J^. \aL>ujJ 
JjSjJ (jl ^jJj2jiII CLijJ^jI ^i!l 4-g ao.>.oJ I (ffAj c^JiaaJI 4.I.U.I I JajJi-aJ <L i . u . J I <L> . .^JI 
(_>Oj.^ xu k (ji Ai . il I Jv»v»J 4Jl <L>-jjJ ,^-SJ'jJ LyjJ*^^ ''U* j (jlbj~JJ 4- LU 4 J I ciiljJJI 

(jLbj^Jl jLL>j (_>Ai>J jj^>JI Jjj Ojj yj> (joju lia (jl t_i>-suj .(jLL>>~Jl jLL>JL JLiJajl 

.L»AJ «•! a_^J ( <rO~£U (jl (Jj3 ^-L;}^ liolol ^jJjlsSii c oia 



ijLwJJ JoLsJt ^m»JjJI 2u^Iiuu» jl ki^JLiJ) / (jJljJI Ju*iJI \fi 

: Jjl5 ojIj 

(_5j|aa Q ' "'J *'l>9 (jLkJ ( jj.0-'vj I (WjJ 4JLfcuj j i±jjJjJI jrHp 4«»iljjJI Ou gL >%9a 

UJ l5j-*"' OiLjIjJ OJuft jj-jLuJI JJjJJ •J-?'4 J U^-*" ^Abuljj 4JJL»i >SLk (_5jlaj (jja£L>- (jlw 

.(olijuj tiiLj Jj5 (jlo,...'i^la iSy** l_uUJI OJlpI j£j& l£_l9 
«-lj^JI (jl c <jj j JJvj (Jij^-LlII pJ-*JJ .LjjJj (jLliil viSl LjjaijJlS 4_>2j jjuajj 
2j .Jiiill JsuLjj <jj <L>oIJlII dibj 'UcLiuoJI i^jLyLwjfJI <jj Jajl>- ^Lc (Jjjjvj Cj^JUI 
i_ i . v . uii (jl (j51«j LoJla tJaA5 (jl»jJt» (Jjjj^vaJI >j£ J&SjJIj (jjl*Ila (J_yL>«jJI aJoLjii 
(JJJI jj-^JI ti-^ Jfc* 1 Cjli^Li- dJLl» Jljj Lo (jitla .^juoaJIj J-jLuJI jj^sJIj (jUaj^JI 

. Jaliiil (_>iujL>uJ <d*3 l-.l>u La 4-ol — uJ I CjISI*jL>2| 4- i . u .i. i 
ijS^j LI 4jI 4_v>la^JI LjjaijJLS ->jUj (^ •"->-» (j£ Jpu aAj dVjL cSri-? - vJ aAj 9 
«-lj^JI (jj "vijaj <*->-jjJ (_>o >»■ ",; -t t »t» jLalal <_5J ^jfiUusa (P^ ,* <i">^o j (_> ^l >.... j J I 

J tlj^JI j SjLJI (olijill (> (jL <JUI W ^'^ j^ 3 ! fk ^>~* J^ Jj . l±jjJHI 

^ib jJ>Llo (jj ajjSJI loU J -Vja Oil jL u i J I (jL>-J <jj (jj\JuJI lOu J -Vj j-iiLua . I^.&jLJIS 

.(O^iLsJIj cjUls-LiII (> Jj^jjJI oIjUjoI dJJJSa (jjLUI 

'— lv - jJ 4_ol — J I *-lj^JI CjIjjIo (jl (j^uJjvJl (jjaj 4JLLll9 J y>di (JjjJI (j-J->^9 J-^J 

(jj Sjj i_ilb (JjI L»jLL>j (jl (jl LjoJ-j (_kx>w (jjjl» Jil (jLL^u/ ilL>- VY • -Jlv*- 

Jjjaj jl l I Jus- J»iL>iiLa IJA 4_o ajSLaJ I Jj3 <jj JJu>%«JI (J jTuoi la .Jajill <UaSL>JI (Jal^vo 
.(jajlo JJ \ 4- i . j . Li (CJUaJLLI (jj (jLby-Jlj L_ili,nj.ii (_^->v.7i.l I (jl (JL«jL>2| JLc 
'Lv.ajJJ jLLiUI jJ.1JL> SjjIj J 'Oj^Jl »*A-JI 3jL>.a 4~ujj j-fca (PjL (cJ^^H 9 J^AJJ 
CjLoSJ a^J Lt i. u ,.. J j a^JsLiuJ 4j>ojlJ (olijiail iuiy; jj5I Jlib^l (jl tLJjjijJL5 j 'LujjJI 

*^J2j ti*j j^JJI J^15 u^uS jj^LUI aAjL^j>. (j"^!j t(jjj«JLJI «j SjjLiLo «-la^JI <jj jj^I 

(jl L_ t.; . n'i j .(jLbj^aJI lZjL lu i ) .» ata«^J vjl^I A^ojZ aJbLMi- (j*5L7 l-^Jj ■~ A ^J M . Uj*^! 
t aJL; (j*j j "LsL-iJI ioLjjIjo \> II (_^OjAjuI (jl (jjjii (jlaj^JI .J^ ClUJ ^i}\ lZjLwIjJjI (J-3J«j 
(J-hl>vjl; jLLiUI jj-lJL» <LlUc (jl JjAjj . PjJjJ I die (jli>j*JL> oLs^l (jj jJai»JI Jyjj 
Uj_lU jila i(jli3j^JJ jj£l iuiji; JUL "ill (jl ^»j t 4- uj . li jJ I "UaJilll (j£J_a jljjitwL> 

li* (jl *ljJL>JI JjSj t?IJvfJ i^jjij (jLbj*JL> JliL^I L-iLsu Jj» _aJ> JlJ~JI (j£J_a 

j Oij-iu i-djj jj .'UUi (jli>j_j Oi"^L>J LajIj J_aJ>iu "^ 4jjJalll jLL>Jli tL>wil_a ^jJ 

(jl Ljj_aijJl5 J ioLwJI 4-- v .o a .l I AfJ«j 4-- v .q a .l I SjjIj (jj (jjjJ>L> >«Jaiv-jU J <LuJI 0OA ^l-V 

l_jj&IIj (JJ. O . W JiL v * • (j^-^ JUL^!l (jjj (jli>j— Jl lo^L> j 4jijj>Jj ojLj 4jI Uj^j 

j luLILsJI J CjIj5jJ| (jl jjjy ^Ij ...«ijjj vtjjjj L£ji J-- V ..J J ^lll c 4-oLkJI jjJaJI <jj 



\To 



iWJ JoLiJI jj^juJI i«jjsi« jl ojJjJI / ^JlSJI J*ai)l 



iobJI i>v^ J l SjjIjJ Usjj .j^-I (jliu) (j I (j£ Jjjj t 5j_jJ( (jLLj— i l.fr.U"' jJI Luj_»jL»JI£ 

jJAj U^Juj LjaJb (jjblill >j£l (jo ,-Aa, ^.uj.-vj I (_>JaJ ,j (jLbj-Jl OjLiSa d)"jL>- JJaj (jlf 
dJjJj* Jjto cij^-i jtLio (> <_^ J 'j *t!^>" J Jjaj ^jjl <jjIj til ' ^Ut> 1Y ^'^*V 
JA*jJ IjJju <ULt3J '— i-yy 4jJI (jLtoj«^r djUjliLo (jl <jj (j ;)■)■>■■; «-Iwl»JI (j5Ja •LT'Tir <jl— <J 

JUL^I ijLijJ (_5jSl 4jU*o (j_ajJtku ijJ'-*^' o="VJ ^Lb^lj (j.u.lu.11 <jls lis p-^jjj 

dJUiii l. ^ . uj ljj (jo LujaftjJLS^ CJjJui JLAS cddajuj V Ov&C (jjJlilJ USaa .kljJjJI (jo 
.JUL "^1 4jIo-> (jl.a.Al «-l*^JI kijiJj (jjjjlio i— !■*■•>■ Ij a <uLJI «- fq_^_! ) 

Jj (jj^uj (jjill s-IjAaJI JliL'il ^L^u (jl ^>j^l (j-o 4Jlj 4luJI «-Ijj->- Li" JJi3 cdjjiill 

viJa . .e-li^JI ii»aljj (_>ij2l BjU^ '<->)J flfcijl '-U..L' Sjuljlo Cjj.1*«j ojJ u d)Ll3jl 
jlj _aJ»JI Bjlj^> OuuSjl lol£ 4JI vflaJ »Y • ' 1 »Lc JjjjI j^-i 5jLfJ (j;!j*J (jLjuilj J t '_/i L *JI 
(jo 4j*juII *ol3aHI *j L^iclfcia ^la^JI j ddjJailla sLutll Jjw <LwLa>JI CjljA><j jLiaJl 
i_9"XjJ j < - u. n."i.; Loj cjjtilu „oUluI ajjj I tua jliul -*t>-ajJ <^tj»Jla (jajajl (Jjto (jJul 

j (ji>j"i!l »jlj^> ^*-j-> 0' (_?^ '^ L " t 'j^ >- pLju (*a>>jj . JUL^I jaj <ujL>- ( _-*&jjJI jL^jsJI 

jlji>li .dUj J ajill <Uic < Jilj (jl i-i>j La Jal -A 4._ul..n't)ll iLiu^l (jlj Jjka flijjl 

JLj J^.tijj >l*^Jl j (JijjSUI .U..u^l JLj (}JiaJ ^xojiaJI jWj »J><fiJI Jjw (J_a^a*JI JaJJjJI 

4j3 ,**Jp ci-^l Cj5aJI ja c^..nq.fJI fLiCijI ^ *>•>..; (C^J^ ri* IjLj~j (J^jjSJI JLu»o! 




•>*. 



»^*W (>« 4jJ^*-J Uj J^»L»1I |jl3<N) Sy U ,«*J OjJjJ! 

»jjJ| (jLjjl iliiJ -.jj-)j uuw 



4-Jj- JJ JoliJI j-mJjJI iojjaio ji OjJjJI / (-iljJI J*si)l 



>n 



i— u .^ u a t5jj»1 4ji>iC ciiLct«j»- tfl.tJJ *j5I J»-JI 1-i.wv Vv" u! Jij*-*^ <J}*i} . ^ ^ £ J 

jS'ljj cujlilj .j2aH Jai. jjj. (^jSoju jjill JUL^I <> '/ U Jj&» *Ij«JI J lit I <> '/ n 

»lc ^i,,i,t.uJ I jl q -vll j CIjIj— .l,.,i.-v.' laju-gl aJ- 'vll l CLiL JoJI j JiUa (Jjj">U A*~jj (jL 'UjJs 

lj^-i j«ic (jjj^il J^L*- »jj cljLj j \yoy3 (jjj^-l (jjj'iU <<-*jjl (jj jjjI (jlj t Y ' ' Y 
(jj a^xjjJLc (j'j Y* * * pic ajJ I ■— u— o UjU Li^.V.i.f' iiAV ^JIjj>- <jl Jjajj .4_uiul 

.jJ-aJI ,J diLaljAJl jl ?"^'j 4jv>«£l>JIj JU„.illj t _yjjui\ yjsi A~o\j&\ (j. » . A"i . " j t(jjAftljll 

j5j ioUJI 4jsv^JJ jjlijLa <L«J5u (jjjL>LJI *LL«JI jL5 t>>— jj^-jj p- y-H ^ ^^j 
f-Ujjl (jl (jjjiidj jjJJI dljJjl -kli^ jlJJl li»)) :jjjlj1\ li» jlaclj icij-o j cj5jLs 

^1£ ^taio ri-''-' L^J p*& L^il jl Jll<. J I J.uU.,.. J I pA>o 4. l5 .. t i.a (j a5j .ii o^j Jl Bj'j-*' 

•((f-<pLo> 




sbLJIj (>>jII = jiill + OjIjJI + Jijall 

jl_&ilj LfjJjjj (fic -bUL>JJ (3jIju>JI UiLti ^1 »ljJu>Jl { J>\-^\ p\ lH ^Vj ! ^JiJ 

d>}L^I&ll (j j .>. cvj (jLi dl)j j t^JLi lOJ-yLo (jft5j.n 5 .1 »_>JI t_Uj»«u <jjj 4Jai^>JJ 4Jjl*JI 



0) 



tljJ^U jjjjjj ...c^jjjj^l ^^Ic 5jjJj«JI «3^o (^ 



\rv 



5W! >14JI jxu3l\ **£*» jl o^uJI / ^ISJI J^iJI 



4_uljj oljib j ^. U .uuj s-lj^JI OjIj 




Jil ojfjil 5nl„.ll jLfil Jl iflUI loLAiJJ ^ylj^ 1 l^ 1 4 ^t^ oljJ> "' ^' S? J .P 

J l.y.±y <=j\JiL i±j\±>[ Jl (JJJj — cl-IjLJIj ^Uu>UJI j JjijJI jljl»^ 4^jZ> 
.iJlill JL>-H\ Jl Lajjjj Jslu ^\jhl\ oia>j .yljjiil ij^l ci'Ul^oJI 
SjUJJ i^Ufll ^Ij^-jJI ^Lii- j! £jJ jl jj* j ^a>o ^ jl ^ SylaJlj 
C,] ja«jj .^lill Jo*JJ .ilij^ pl.j cl^-xi |ub ji« ^l-H J! Jjjjj 'i^by 
jljil ^iuo jl i^jfJI L<-iSU o^oJI l$Ju> iSjj.iP v^l 5 ^*" ^■ i>J ^IjiiJI 
kJj^JI <jLSj .c^iyJaJl oia> ^jj^>. AjJu£ jjjajJI 4j>-j j^Le U^Iju ^-J 0^3 '^jUs^ 1 

^.UuJI (^u ijjIjjJl C^lylaJI c^l-la-l <jP Jjj~Jl j-ai*JI JjJJ>J jA iwljjJl oift <> 

IsLujI Jl jjJJ enilS Y < • Y /»l* <oy5J ~&>\-* i-ljJ ul i-oL> ^ Ij^JI ^jJj J i*»L*ll 
OjiLU iljjL. j j^Ju-ljj uj^M 1 Jj^-'j -6^' i oljiWI ^jJ^-j *I>*JI ^ji3 6*; 
J (JjUJl tlj^Jl ^jJujj} ^y AS-ya^ ;i)\j&\ <> oi^y>^> J* i»*Li->JI 4*i&JI 

Oljiill J J (DNA) i^ljjJI bjIII J vi.lyb jjj>j Oj^M 1 t-ii^l £uL,l ^ « j*y 

. ( j2iil jj^ ti J '-«J' ''j-*-" l - :: - '" ^- ' -' ' lT 1 " 
(^uj v l_yJlj ^UuJI c^ll;J^ (j^ IjjJ^o JwjJl l^jj (JLj ^1 JjSl Sjll ^» oi*j 
cjIj^-I j oli,_>>JI oi* L^j i T "..." ^1 <ilj<JI ciJ.15 ylj i^ljjJI c^ljiLJI oIjj.1 



4lui) J-sLdJI jj^jiJI kjlaio jl ojJuJI / ,jJljJI J^iJI \ TA 

(jj <LuUa_}£ Ljj-j Jjl>o Is Lite CjIjjjjjJI oia (jl 5_^>L> ' ^ J j > ' Jly "i! CjLikll 
jl CjLaJjvJI OJJmio 4jjk*JI CjU^SjJjL\J| JjU i4ili=Jl CjLL>j jl icUucJI CjlilAo 

^1 5jjIj_jJI cjIjaLII l-iLuJ ju>I Jl 4iju jjJo Lyl j LJjJI oia LjjdI (J^Sjj .I-»jj£ 

f*jj .O^lj^^l (> ^jJ*J t4_ull>j_JI (^oljj^l jj^JaJ °<L. j-u^I i-jIjuj^I Ju>I UjjJj ^A 

<ji J! ->yv Uli dJJ (jls t^l^oSlI <> Ljjslii _jl>o (jt£ 6^' J~^ i> Jj^I J^jJI (jl 
j5j ctiLiiSI J^-u (jill fjjJI ^aj ccjljikll (> Ij^Ij lejj (jjj^jj 1^15 <jji>Ul 

(jj I jW o o J t(jljjiil -Lulj^l itujiJI j (Jji-I Cjl_yLb i»j (j_j5u Ujj 4JI Ij^Sj 

.5_JbJI JLs-SlI jj>.l JMi- Lajil j^Jiu Ujjj c LgiLt;^! 
tj^JJ -UuJI <5jj>o (jl i£-H L« Jl L>UI j;uij cjJIS (jlj LjIjJI oia <jl j£jj 
dJJ (j*i! (j_jJL>UI ^Sj L5 Sj-iLw yiuJI ^ic cLjLvj^I oia Ji« *l_/>| >-'.»..^.j 4JI "il 
^3jj^> (jj j_uS j iifLxiJI dJJJSj ' 5Jll»j SjjaJ (^aliKii^l (jj icjj^o jL>aj>.| ^.Am?.; 

.(_>oL>^i2l e-^La *lji L^loj c f>^'iL^> 
°j^ J o'j^l ^^j o^j^v 1^*+" (3j_>&JI ajjLu- ti-»ljJI (> 5_jJbJf 5JL>jII j 
j cjljikll jj| ^ic ^jjtii! (> ^;j - -» .| ^ic l^ljj iSy>^> cij-o. cdjjio «-l_j^J JjoJI 
cjUI^jjjvJI jjjjj j cij^jjlj »j|jjj| J>\ ^Js. Ji^j Lu lSj->I <u»lj (> .4jJuI>JI tOl>Jl 
u-'- ^ - ' - J - ' ^; Jw j L«le M <>-» j i_jLLiJl ^Le lj->jj <^u_/>l i-»ljj (jii .j-iJJ <L>^Hl 
cjUIjj^JI (^c (_ilckj i_jLuiJl t-^j^J Sj^ILI cjUI_jjj>JI (jl j^j-j c L;iL>.:l"JI L^UucJI 

.^yfij <-\y> CjIJ 4ji)j (Jji-I 4jyJw j p-fjljkj (J-)J <An.uk! I 4_>jJLLI 

:Sjjj£JI (jjdl (jlil^ jup j^jJI _^a5 ljLjujI »j>I ojiill 

jjjj <U3-jyl\ 0jju£}\ (jjil 4Jj ^Uj (_S jJI Cj_^JI (jl 4jyJU>- Lwic L^ljJ Cjj^tl 
Jyjj. lJj^JIj (_^-l>iJI j p£\J>±> Ujli» IjSjw (jy^ ^1 5j>.jJ J! Uyll-, j 

ljlb>- jx^JI 1 4jiL>jj^l a ^L J _jj«ijL.L L^j j l>>waJI jlj^l i±jL>oi j^jw j ct-LUJI 

J Cj_^jJI jjuti Jy>. ^j-iLLI j CjJ£| (JLjLvjIj CjLiIjJ L>JI cAoy CjLLuwj CjU^JW 
CjL.LSjuI v^f~^ J^l Ij^^ uj H - J - V! u-^l 6^-* u' 6j*>^l i-ljJI Jiyj .ioUII Ok^JI 
J >^-J VH"~^ j-f^ 3 (jj^l ^o^JI J5Liil <j4 ljj£ cjjjjs- US' c'ok^JI Jis. i±jjJjJI 
oul5j .(jjil «-l^>.| j j£X£ 5jUJJ SjjjL^> 4jj_j5L.j^5Lw cuU_j5U ^aj '*l_j^JI cjIjjIo 
cj^Ij cjjlijla ZjuL> j <jj*>lj ^^V »l* J La^cl ja cj-ojil <3y Jj^l L-ljJI 

J <1 t)-^J O^ > ^ j ~ j O^-'J 5_iJ>waJI fLij^Lj i±)_^ijj| 4j>jJ UJ^ 1 CjLjjLul>-I i£ 

(_LiJj^~« IjjJj Jl* c LSjJj _ji5""ifl (jjil (jl<Lj (jl jji*-^! eji^JI J^JLj .Sj^Oll cjb^yi 

<jjil (jlSL< <>C 4jl1I j n <U-Ju jiSl j5ulLI CJ_jil ^LLi^ Jl (jj^i^njj c^iLajl 5j^w 
|»Ij*I <Ua_, tfjj ^ic iJb o a .TK.-i i_il| 00 « j^J tLojl iwljjl CaxjLjj .4iUiu jiSSlI 



\T* 



4jujJJ J«UJI jj^juJI iajkio jl ojLJI / ^ISJI J^ill 



J 4JI (J5J4AJ i±.l> o ) I (JJAJJU ji "ill cdijillla jiuil CI; ail (jjj 4jiS 4l*o -iy>j '— tb - ^ Jj 

ruLu j jJajJl OjLcj J^jJI jjS >_i.u J I llfJj. ajJL»Ojlj jiill5 (Jj->l JJ_a£ jLlc'il J li-Li 

jjil (jlil^ Jlc J^jil CD_jil Cj*ijJto ^^ic (ij^-S!l JJjjJI ILa SjS 4iyd 4i>LJl LJjJl 

. CJjliJI 4JWI 




4j5jJ«JI Ji^5*ilj |H^*^' ti» * »*o <_£° tij-*"' Bjjjj J^^ J! i-^lj-^l Cjjiuj 
iejjill ejLSaill (j,u culi!>ljLi-'il k-jj^ - J! '**><-sJI cliL»j3JI j^lyj J-»-JI cn^jjtoj 
CjLuljjJI <UJI duAJ U ij£ka cliAjJI 4j>ojlJ Cj«-L>-j . 4jibjJI i— uj - 'i j OjljjJI CjL>-jJj 
4JxiiUI jjil j jLc*il lx-,jio Jut LajlI-, jJj\j1\ J jJ^^I J-»L«JI _J* v±jjJLJI (jl (> 41.UI 

(jj^-^l Jjl_^JI JJj j_jj>j jl Ijbjl i«tob>- (> ^^S-.jljf' JjjjIj cit>UI J_jl>j .(jlS-JL 

4jcoL>- <LJjJ *ujja. jjil (jl£-*< ja£ j-flAJ Cjjlill iaJjJ L? jJI 4->Ja!I "LL^JI j IjjjO jjAj J 
Ijki- Jj«j jju)jj£jj ^ • (jtf L^J^Js Jljj jj»JI j Sjjjfcjll 4jjJ-LI CjljyjJ»JI (jl Jl JjlijU 

J23 ^1 djll-j^JI JJJ ^ jk>Sl 0! J£> ^-y^>JI ^>-JI jl "^ -iol*ll i*v-=JI Js. 

I.g-'i.a ^r> (jj Cj^olixJl <jj p3^* JJ - C <!>* '— '^riV^' - Ub Uj^-^3 -J-"Jj^» ^;° L>* LfJ_Jol 
.jjxJI j UxojL Sjjjfcjll jLill CjLjjJ^vj CjIjL-JI ajtc (jL>J (j£ iilixill i^jLxtjjfJI 

: L*2jj5b i„9li>J! s-ljj <LJUiJI L^j^wlj ^jjjW ^jJ^I 

L - I . U.J I (j_a£j -iS ^Jjj'j 'ijJUuiJI ISjJjj! j CjjJjJI jl jJjjjSj jjjljiwl S-LolU Jli 

. ojjaijJI LiSjjS^I JjJI j J-sL>JI i_iljL>JI jjIjj J »aL<j ij>liU Jl_jj>*il jjju j 

5-Lj^SJl djU a -vjj *jLoll (jj 4_>jl>JI culjjill (jl Jl i^oy JiyjjS r^LJjJ «-LaL«Jl ,*-J>JJ 
Jj>LJI 4iLuu> j 4j3.HH J\y>*i\ ^->jJ^} >_i.>.,.,.i.ll (Jj_j£j ^1* CjjjI JUiJI JjJ j 

^1 4Akiil ^ iL5Lall jLLu.^1 »j>w>. 4*J>UI i «JI .I^SlI j yixiiJI jij -^^S!! 

ajj 4j--v-!i dJIij "/.0«j Y' (Jaj T^J" ^' •■"- V »^Lx« 4ji J >j3'il tljJ>v^Jl ^ciy^- -1*«J 



iljjJJ JoLiJI jmSH\ lajbit jl ojljJI / ^LUl J*ai)l ^ £ . 

(> 4 a, V „ Al I cujj£JI cdLjUijuI cdULu &LUJI J->ol L.up <Gl »_jjJI Ujjlc j cu-ujujL. 

JLufJl Ojl_^> <L>-jJ >— wa & j tol -jjjJJL cuLLuUuJl j <Lui>j^l 0_j^JI (> Jlo.f.,11 t _fl.V.II 
(jUjJ dljjjjl 4luj_j 4jl iJljl^II d)L>oS!l lllij (> (JjLwjjj (j_jjj JlSj .JjxLJI 4ikl» 

t_ilL>JI d)L>_^> S.l> (jl Ijjvj jjjjjtaSJI TJ>\Jji k~o^ (_5 jJI LjJiUI ^j^JIj XtiAsf (> 

4ioJ>- i_ u J ^VO »lfi ^I>- \juj* CDjIj Cx>jj5LH d)L5L*jul)) (jl (jjliiujj cJLilj 

iCuLibtu^l ^Ic J_jjJ3 jutfjj JJO ^>ljJU culjj aj (4_Jlill) ijllxJI c-Jj^-" -^ /<-u«ojJ I 

(jjU-iojj i±i>u (jl 51>JI Jjaj ooj'ill ills (> jjjy LjIjaJI cjIjIjUI k±)L*jJI (jl <> 
j iS °j&y -rllll Ijji ljj£j j5 JLuiJl j iL^SJI jJjjj leLUJI (jl Jl ^uiu J^SlI 

.LuL vSl 



^^^ _ ^ 




l$>>JI ojiHI l.^-).t„j j^rfuJI 5jaU? 

t_)_jL<l5 dUjj ^Ajjuduj (jLo^l e-lic -Lul JLvj j l*jjJa)1 Jl 0Jjj«JI Sjjj^a! <jjj<iiilj 

£~.lj jllw ^lc iciiuL-Jl 4jjL«j<JI jljil j^LVj (> JJlilJ ^jUlcl c-.ua.->- (>T 
<uLul (jS^j ^jJI v _^L,S!l Jl jjj-i jLjobj j^kJl p U5 .^LUJIj ^IjjJI c>jJL>^Jb 
luliill cuLcLuaJlj icIjjJI JL*j j 5Jujj>J| c_uJL.S!l Jju _^aj ^(1 t.j^ill lla (3jI»jJ 
.4j*jjLJI Ljje^L. cijjy U ^gis- jL=u3^lj L^cy (jli 1 L»l iuLoS jI_^> L.I JjioL-l j.a*j 
Jl>u>JI lia j d ll^u JI jJL* jA>o ijJLSLol cgju. Jl J^iJI \i+> j^kJI JjLaIwj 

.k_iljj>JI c_jy_j^l lift «-ljj>. (jj 4-I.oa->..oJ I djIjjjLlI (_>iuy LiSlioj 



\t\ ijajJU J»liJI jjL«Si}\ iajjjuu. jl ojLJI / (jiljJI J^iJI 

»I jJ*CL .dI £yo I g jl C J a^ u xl I (_>ijjLiil £>o Jill <L«LjJl bljll o^V <1>* BjlJLw< jl »JlC iUaLuj 
JlLjJI (JjJLvjJI j 4jjJl>JI CjIjISlIj^I £yo l*jJ*a CjIjluII al Cjbjjj^JI jl BJ^w'ifl yiuu 

t^j -Lul ^5^ J j^tfJ I J dlLjJLoll 4jlCj >w oijL«jj dilj £,lfl Ju5bJbj -f^JI '— u->- 
»Ijl> c Ui > U jl c(«Jl...sl&3 cl^iiia tjaJ) 4j«*oJI jjjUII aljL>a~ib 5-1^ <LJlc SJjjv 
oill>JI_o ijjijil CjbjSUl t^axj h^> ftlijjl jl iJUJI 4jjIJl»JI isjiJlS' 4jjL«j£JI jJjUJI 

. L&vtC J Sj LsJ I j I 4j jiji I >;tC Cj u tSA I t>a*j 4. i ... g . 't 




(jUj)JI £yo (jj* cJ-a'' J^L>%9 . <LulJ*JI CjliLail \jij3y jJI 4ftJjL>Jl Q . 'i2TJ I CjIjjjJI £>o 
(jb 4jy>uJb Ou3 ^jJI 4_yl-j,o.;iiJI J I all yj JjJuJI jLSljjI £yo (j Lai's I (jfLoj JjJj jl 
(_>slj3jl (j.u. u .'a J J] <^jjj Ljuai 4. 1 - j . l? dilj,o5.; 4jjIJjUI CjL>J 1 1I t>*V J! LpSLil 

iojj-UI JSLill &s JjIajJI J LjJUaLaj Jl "tsLofL c=jL>jJl1I sl^J 4jj».u,^.'!,IIj <- > *> J I 

LjjLaj Sjlo SJlbl JJ (_SJjj Lm JjIjuIIj jjj^uJI s-Lvi Ljj ^>_aJ_jjjJlj J L o. j5 . 1 l LLtuJl y* 
diu (J-LO Jj a .jliil 8JJ» (Jjuj Ljjlobu oju aJ ^ill d) Lvj.U I yj U> aku 4JjLLo jLoS (jjj 
CL)L>Juil t^axj i^£i jl »I_j2J 4.i„,t.->.,oJI jljllj tiijill jljil {y> JjJluJI j L>jJJ jLoil j|_jil 

J,Lj^]\ LLiiJJ iiulll ^Sl dUj l^L* iili*il HisbJI jljil Jl iiLi^b LilliAJI 
.L»jjij ( jjjSjII LLSuJI cuIjLw) ^jjjS-JI isLoJil iLuill plji^lj (Sj-o^^l cijIjLsw) 



4jujJJ JalaJI jj^JjJI iajlsi* jl OjUJI / ^IJJI J,ai)l UT 

— . — _ — . a 

Ij^-JJ "^ ty? OUVjuol ^yjj*- 4jjJj>JI 4jj|i>Lll CjUL^jJIj jljll ola J±o CjLuujI J3j lis 

jl 4- u , cv J I Cvljjll <_>A*ju 4- ; . -v , l iCi . l I <jjj Lg-xC *L*Ju-«^ll (j^^ 5J >g.<.<i.lLj (j*uJj 1 j Vo 

.jljll duj (_)0»J aljL><JU<jl jjj J '-tf.JI Jj-^jJI t— L» .,. gu -ill <LuiLUguJ I 

: ^*aftjJI ojL>JI -Y 
<Luji!l »L*j».^I jl cjUjJI <_>A*ju SjjjjJI cjLayiiJI Ja->>L> y>^ dll.frTu.JI <jl dLS^ 

dUj jialo <L)Jj OjI^jlawIj OJjA^ (1>° i_A£L=u laaj .jljl&ji'il jl , aAjJ I (jj Pjj <J \i*J u. 3j_j 
ijj^j>JI CjbLa)!l ojU IfrSjij ^yill SjjJjJI Jijjjijl jl CjIjjuJIj tiillaJl *JuJI 
J)£\ JJj (jjSL. -^J .SjLail jLojJJ ,y>-jL>JI ~LJI ^ ^wjjy»Jlj iJjilaJI ^IjyjJIj 
CjL>OJil <jj UjjJaJj 4jjojJ3 LjJI JU_> ^1 i_ilJuo^l dllj OujjS L» Ijl IjJjLjj L^-^j 

ljjt*i-<l (jl t«u>«jjJaJl 'Ljic'il Jj_j-4uj p-.bLjLj 4aUtJI j^jaJL 1^>\j>^>\ .uiL".; J jJI 

. <uli>JI r^^l J^-ljJ *lJul LbjjXj CjUjajAj CjIjlujj OJawI (jj 4->jL;.8.i5j1 jljll (>a*JJ 
4<}jj*Jl 4 ^^ ' ; m . > - ' . - '- j Ja (jJjLi*- (Jjj IjJjio Ij5L> dlLfri-Jl <_£u i_i_a-j dilj iljjj 
j' (j**"<J (.f^" <>° ' u ^-" °'J JI> ic**-' ^ J^ t'o-1- L ,-> . JI Cj L v . u I I Jj~aiLi Jl JjJJ 4JjSiJ 

ol^j Lajj>-I_aj' J,a.v>.oJI jljll ^iuu ^j <UjjjC cjjL5 jJI i^ijUkJl 5* LL>J jJj (j-oLxjj 

dllj JjUjj *Ij^J OJj Jl4jj 4jiL>Ij£j ^Ljjj fJ^J J.a..-^.j <_Sj~< »l ?<L>li>JI CjL>uuJI 

ijjj <UiLi cjLcLJaJlj jjIjw (jj ioiSJl oia Ao U Jiuj tojjjvJl <l>J_yi cjL>Jill 

«-9>-' »J^lj JJjillj ( _ rJ Aill flj-aJI dilj ul Jl**! (»J* AJ tlia . !(j.;5....JI dlifi-Jl 
J j^iiiJI JIJ jl , MI^- , ,.l l lift JLu ^kiw LaJ5 iji t JJ>l_aJI ^L, CjI^LI CjIj-Ic j^fi, 
tl) I ^Lw J^" Laii> jl 4jtl«all jl ia-jLkll CjL>oall j^iuu (> ^w^JI 4jL>Lu.-»l *lyi 

.(jijtUI tjlySJI (jj Lj15 jl iLji>Jl cj'i^U.I ^iuu JjLujJ dllj jl J^JI II^j <_i5ji> 

4.».-v.,Ao o^J 0J jlji JiaJ <-9j~' <JjL>»jiJl jljJI (j-o-Ui (jli Jl^Stl dllj ^JJJ>- J jl 

! \ lsa*i..» u a 

: JJ >w»JI ojL>JI -r 

a|ji>J-^l >— u ->j (jjS _aA (j j^ . l .j j . " ,,,!. ! ! ^j JjJjJI <(iaLvjy jl ^ifJ>o J3 (JJJI jj^l (jl 

o! - <jjL»j1JI jIjJI (> iJL*. ijl tdUiS' M*5 03^ -^ ^j-M-ytj aU.-.II LoliiJI cjLxilll 

olft (jj jki-l _aA U ^^ic LSjJ^J ^5 JjIaIL LjJI ^J «4j9 dJj£>rt,a y>\ y>j)) Uby>-jjj jju^> 

I jLal>Lj dJJj -r^~oy (Jj l-aa3a jlail 
iCjjil CjUI_ajjs. r-">UJ iftJoiJl Cjljujilj 4jJJ*i!l (> Jj .J Jt " »IjlV.ujI »JlC (jl . \ 
JjSLIJL ^Jtju, tjjjjiOJIj Jiill s-Uul jl 1 (JJLaJL. ^IjJ^JI CjLjoHI iLoUi jl 

o^yki J! 5iU>")iLi Jj^laftJij LwjjjjjJi (^Ijj^Jl ^_iii>jj iLLa^U i^p W5jj 



Mf AjujJJ JalaJI j^JjJl ^ojxto jl Ojllll / ^IJJI J^aiJI 

Ijj&j .Ujj^j ^jl^jjjlj loLLiiaJlj _iL«_>JI (|^» Jjj-«JI cjUJj>j jl cjlijja 

4- J . u L k l lj ixijjSuiil (_>J>lj^^(l JjLil ljj_u CjLjOuII 0O» •tcuoj (jl ibl—AJ (j^ 
4->jl— Jl ajj-JI (> JjJjJI ^yic l£j|_j_».| JUcvl Jl isU>)!L. 4il_>JI 
— »■ ^yJ-C (jl^oJIj (jLii^l 4j>_> It JyJ_JI Ujki- Cxu Jill 4jj.u5aIIj 

ftijjl tiutuikJI LicSlL. j^j^u U (_Sj_i>.S!l Uoj-'vJI 4.cv.-^_l| jLka-^l (j-oj . Y 

Li III 4* ^k!l i,L. II oL^j-Jll o2> » o , ^^— JJI Ulj3 m 

ifiljjJI «-l — 15? _.L_>_iil oia, ^j-j o (jlj i_l_> t (Natural Toxicans) 

jl (_>ojI^a)Ij _iIj«_>JI Jji ^ <_>-L^il Jl _>;;jj_>aJlj Jj—Jl «-lJ_l jl JJLsJIj 

» j ,o.. j . I I diU (Jia U3— ' 4*-0j& (2>o i_icLiu (jl 4JLi (j^ 4JU_3jJI Oju_j_JI (_>— -*J 
JJwj CjLjIjjJI (j^ JjJ-«JI CjjLjI JA5 . Lj,aJ.C Cjuu jj jjl 4J1 L I flj II jl— -II 

(j^ la^e « (_U*j L^_xJ] j_UI J^IjjJI jjl Jl (j— 'Ul ijjiii (>» cnl- 'u . 'i ..« 'J I *lkw 
jl 4jjLj) 4jj>JI 4,-x— ' <*JI J-i-b (_5^jj>J1 LLiuJl iLcLAo 1c ^jJ>^\ J^lj—JI 

CjIJ 4jjL«j5JI loLSjil <_>— *j <j_s JJJ—l I jlj— ^ Laj— JA>J ^_JL»JL> a (4j_Isjj>. 

4j*_j^!l (jj LftjJaJj 1jj[Lo i_iU_>l 0_c iLu JJ 4.1 j.i _Jjj 4_j,o,....— 1 1 4*j__Jl 

(3-'—'' J^J . 4_jJ>%»JI 4. U . U . I I i_ijjjij| _,_LJ C_>Ja rj^~' o»— ^ 6-* 4j— a_Ll jj_i ■ 
JajX—JI o**jJ 4-pJI 4.-v, i ,,i.'i^!| (_yi>ju £>£ 4j_>ljJl jljil oj_a Jj_o ,5— £ «•— jJjJI 

.(Metabolites Stress) *~,\ 4_oUlc^I jj£ 

(j^ 4jJI jlalll (j_0J 4jj*jj_JI ijic^ll aa^jLaj i_9 **J U ,5-^ (_5jLajL3^ll jJjl— I <jj 

: ^L L£ dll jj c_iJljj>- Sac 

j^lc iol^Jl 4jjlUI LjLajS^I j\fi\ (> : Ly-j-ikll LicSl lfl_u p_Tjl -\ 
J JaaUl f\i3j^\ y> 4o*jj_JI ijii^l ^jic jl__^L> ijLuj L<u3 dll.p....J I 
jljiL iioUil 4j J . lI a a . I I CjL>ouil (2>» LftjjJali 4Jj_o CjL>ouil SOA Jia jbtwjl 
_Jj jJ— i>J .4jjLu£l Oj_^-=uj 4jl>_»JI ifiljjJl i_uJLilj aJ_ JSj 4jjLuu5JI 

(j^ La^xcj 4jjj"JIj cjIjjjJ.L> iLoUil jj^j 'trHVi^' Sl_o___LI — iL v J u il ojj» <jj —I 
cifijjil (i^i—o ^ie ijLelj^JI _)!>L5L>JL> L^»I_vj_I (_>ijj_ll 4jjLuu5JI jljil 

jl 4jjJa3 jl IjjJj&j (jj 4iJ."i-Vl I ij^ljjJI CjLsSJL 4jLa>U 4_ij£ LaTcv (jj— — ' 

<iL_*dlj c4iIl>J,l toU.uklla cjIj«_>JI Jl 3iLi^!Li Lauia 4j_jjji 
cIJA .l&jjj US' rl— "^Ij jL> l>^>— >ol cUjL, 4JI jj-il U5j dJjJ 4jjL^jJI 



iljjJJ JslaJI jj^juJI ki^l» jl o^jjl / ^JliJI J^aiJI Ui 

lfi L^Lji-u e-ljjl OjIjjjujIj CjLvIHI oJl^J .jAaII 4juuJ flijjl Jl '(iLo'jb 
jj| jAj .SijjjJl 4jj>- jj ajjj Ij 4jjL.ol.vSJ I jLjaJI J^Ue J-*^ <L>jUaJI Oj_o r cJI 

IJLfl ijjjj-Allj ix-iUil itjUvJl jljil (jj JjJjJI » la-Van I 4jjL5jI pjjJ >5y" 

l^loVowl ^bajj .ilj.^i.,....! I Uojls-j "}! 4ajb,o,;j" jIm LjJjSJ dDjj t(ji>jjL]| 
CDjJlS jJj . 4j ojAoII J_j-j1I ^Lfi »jl>Jj (JJJl 4a*jak]| "bic^l (»J-f«-» ,*-« 

JsLiJJI Jjuj i>jLLJl iupljjJI cuLvjjib osaII 4-u.u <jl cjLJjJlJI <jj Jja*Jl 

dib ,*AJjJ o9j .JJJr! J I 7.V' - \° Vj^V. ^ ^1 jbill (C^y>^'j iP b -o- v SJI 
.b-uoJ ^Jlollj >-abj-" -rLHI Clilj ^Lll (_>A»Jli jJjSu) dl)j (jj jjSI Jl 4. u n al I 
(JjIjlxJIj (jj^uvallj JaIII e-Ljji OJaaJI oj^joII JjLvj Ujj j^yj pJ IJj 4-oL> 
.4ii>ail jl 4aolall Jjalb JLvJl tft LoS t 4i 3 yto 4jjijj 4jjb£a3l i_ib-j^! 

fjljll b>Jj (jl (yj^" t> 4JLs t b^jJI jLiil 4a*-aJl (_9jjljJI ola ca^j'j 

JjJjj (j kJ A^o (JJ (j'in («-'-*■ '— 9buJ>l OaC CuL-vj-UI dib jbujl *3j JJ ja-jila 
jLjaII l _J-9l ajS |jj r^'bJI aSiJI (_jAjjjC jioLuujj ,53 a Li.i..,.i.'i JaoiLa ^jL^uLSl 
dib' t_ib (> iajJ-UJI 4ka>bJI LjUuS^I jjLckII (jl <jl . UjSj i_ilLJI 
Ijl .. ql . 0Ju . nJ I (jjjlc ^Lc u&i i— 9j— ' (3^. v..i.ll la, -rbj^l -ibvjj «-bj| Cijbvjoll 
4j jjJ < jJ | ejLvjall Jjbja e-lj^i i_jjj>Jj9 4ofcjokll 4jjji^!l » n,g.0,o> j j a I; (jl jljl 
v_Li Ji .4ju>wsu OjLo (J»oj (jl J o'i •v^J I (jj 4ojla«aS jljj ^Ifi (_5aH>J LjJaSJ 
b5j 4o>w3 al 4a*job UjJI JIaj ^jJI cijbvjuUI jbu^lj <. Uijob (jfy^j..i <2>«a!l (jl 
CjL*JjJ.I jbujl 133AJ 4j1>jJI jl 4aibJI C1)!>L>%»JI ,jj JjJjJb Jiu>!>U »A 
jjJ>- 4jLSjJIj t Jill (jj ajul 4--»v^JI (jl 4 JjIS Jj2j Jij .(_9buol OJlC 4jJuJia!l 
lift jJjJoIj wl^-u>J I 4JLkl 4a11>JI Cj ^jiil (> dJj jjj Jl 'r-^bill (> 
4JI ^!l .4jjtui3 UjJI JlL. Jdl dlbj 4jJjJJuJI OjLvjoII jU-»I (Jjj jJjSJI jjlaJI 

SjjiJI tjj£l»J (jJ-CLfri 1 1 J5 ^jjJ 4JI UjliLo ^1 4AJA.-V.U 4jjuuJI 4o»J>^I (> 

j I^jJI J-<aJ i_3j-j ^jJI 4jvjjjJ|j .jljjJUjbj dJJj JjJVJ ^JjS 4jjL£o3^l 

(jl — 4a*JjiJaJI ijic^b i_9jJ<J b Cjljao (jj (j-^Jl JJ.<J.~.'.; (j' < 9 LLaJ. i 4jbjJ 

JjvjJI Jsujiioj jJAaJI ^ - ;Lj .., j . ; "i! bjaj — 4a»w3 JjliS jl Cjljao IgJ liL> (jli? 
4jbt> _jA 4jj\jjik!l 4jjji^l .j^^flo Jlu (jj i_9JL$JI (jlS" IJL9 . ! sil! j oljbvj 

^jJ>^oj i\y>]\ ^jic (j.j5J.^.uaI I «aa.>.i 4jjUoj£1I jljil jlki-l (> .ill.^j II 

jlj3l (JJ ajjltf^l jlj«JI (j^ ^A slljj (jj pJd^fl Jj . ! (_L£-? ^.o. " .-*., J I flL^J 
b) JjJJ>%oJI JivjJI (Jjj (jj aA 4j_ > jJ>Ia>JLS' 4_ubJl JajJb 4-^)li- «jju>jJI 

ijjjiil ty^ij) u^y u' i?^ '^*J • k --'bjljjJI <_>A*j 1— u^ -v ("/.V" y* jj}j 



Mo 



iWJ JalSJI jji»Sii\ u£>J4 jl o^jJI / J&\ J^iJI 



<G3 



JjJ wgiiiLw 4Jj5J IjJ^j U3^! (1^ '— *-**■:' LJ^ t^uS l jitxia (jjj 4j*jjiaJI 

■aJxaJI 4jjJUJI jjJ g.ofi-voJI (> iJjJi 
(jj (jjjSjjJI £>-u ^jilLI 4_>ui>lj JjLwj Jj-^J f JJt ' I vI=>J lu'iijtwjl SjALb — <_) 
^_jjj U>j>jjj <fjjl> La ^P jLalC^I ^1 a^JJI cijJtuJaJlj Aj J - J a jJ I :cjL>CuII 
^j-jJjuJIj <ji*Jlj J">Uj~<!>U 1-<jj3 dlL$0~JI *£> (jl ,*3jjII (>*3 cijl^ jl 
La villi* |j-<jJj *L;.».uJp LgJj£ 4-*->y CjL> Cu il (J^uyJ UaftL Lvoj ^JJ A3 >— u . ^ 

cjL v ^ u -II ojia Jla ^j>jjju «-LuaJI <ujJJ viljjia jj^l (j'i! .dilj jj-o 6-°-^; 

(jj> JjJJtlli . ! ifilLI ^L»l jl jMua aJbjlc l.«. ; .a->- Ij-uJ *-Aklbj t s>J» jj Liwi j 
i— C*.u 4Jj5J .il1.g-Un.JJ 4-;.,...i-'iJ I ilbaJI jj J j j L iU j O^SLftJ I a^J jjjj JiS jL>vjJl 

Bjj^.fill SjlcUJLi !>IaCj . Lj.Ji'iJl cjL>jJJ.I (jj ^y^j 4-h***^ 3 -" ioL v^JJ I ^ 
"5! ._U,g-",. ,.,!, I jl cjLt>j Z'iLwjJI jjju LUJI" i^j «-^3* Jllol Joe 



4Jj*jjj ^! IJL0J3 cOJaJJ>^oJl <U-oJI Ojjjljta ^Lc IjLalcl jjJuil <JJJ ijjij <j' 



Ijl ^^ iutuJa l$jj£ ^ iuLajfLJI J I jib ibUllj 4jJyJJLLll 1 
4JV^> ^ Jj5LlU c_ol£Jl a^aftJI jl c_>j£)l Jl (jL»-Sll ^Aaj j Ijjk-al 

.f^Jljil 

LjlJa'JI icIjjJl i-jJ'-*'' J! oj_j*JI <1>! i^yliaJl 6*^1 9 J^> >• o^LuJI — Y 

^o„ n.j La JjS Jj*sl>JI j .jll.fr.", 1 1 iiCj *-a — iLaXjj LjiJalo jjSb JJ iajjUl 

(> j-flut!l QjL.tJiu.oj iJjjJi « ^bjj ^ J3 <L»i ^1 tiutJjJaJI i>JuJ^b 
/ij JjjucJ I ^^JjSj j^>L>JI vZjJjJb iljjjll Jj^jJli .4i>uJI ijjL^ui^l 4jJ>bJI 
£Ou)ll j ^IJJI *UjS^I Jj1>o iljl^a Jl LfU>» j iJj^J ^giUJIj ^^J-^jJI 
C^L^Lls-^l J-J 4jlo i_t~<lia ^LLjjL>I (jjji^o jjJ_JJ *JJL>~° ^b <-^ cP'^*" 

jl i_sLL>JI jl c_)jjj>Jl cj15jI j LoL>- cLjIUj U->u> (jti-JJ bjjIjjII 
.^IjjUl <y>% :0jiJi-^^l <u* jj*i La liaj .4jjLUI 4. j . « . uM I ejjIjSJI 




SlulJ j»UJl jj^juJI ItjixM ji ojloJi / ^dJi j^jiii u*\ 

t £jJJL li» .^IliJI ^Lu^L 5^11 SjL^JI j;^: J jlcLj (jl J-ojll (> j^l o-L»ll 

L*,^J ^ij-^lj Cjl-^lj BJUy-Sl J ILloULJI LuLujUl _>ljil (> JjJjJI Jl jj>JJI Bjjj-3 

£JUu t 5_j^ J ^jic Ujjij 3JaiL>. jIjj ^j 5iUdl jljil i_i,l,".>g> <j icjjil jjTu^o ^^lc 
|»i>uj ^jJI v_j^L,^!l j Ijjjui LiSUi JUa (jl rH>J J^J j-uJIwJ lia (>j .SjieSl 
oL>j^l i_jL>^)I <l> (JjLL. ciJJIj ojS'J JjUI i_j_jL/^!Ij t»l$Jl i_sj^JI lis ^uLvrJ <lpIgI 

.Jyu U ^ Jj^oJJ l»jjil| Ljal2iJI i^l^l v_jJL,I Js. jUuS^I Jl ^IJIj JjSl 
(jl Jl .4->waJl ^ ll.txvjl Lftjlj^ilj LuLuj£JI jljil (jj Ijyi ij^jjikll ijic^L 
Aj2 (J I t I o g. 'i . u (^ji^ill (jSl4j "^j (j. i i. l . ljv j (jjJ!)L>JI j (jljj-njj ULu (jLaiUlo (jjj^L/S!l 

!j->-^!l v_>Lo- ^le Ll»Jj>-U ijjv^iuJl (jj 

: ^ l« Laj-aj>- (jiLaj (jj-iJI «-liAJL cb&JlJI Si^U (jl (jjjI. Jjuj U i-o5l>5j 
4j-*iillj ^>waJI jL55U iiliiJl ^IjjvJI ^IjjG-,1 jjuj tpjij U J^Li- <> . \ 
^ jljSLDI ^Jl 4*-« ^ ^11 (jLi cLyoAll i.ic^L ^j^-o U LoUuS^lj 

:4aiLill (JjLLvJI (_>A*j 

4,uLuj£JI jl^JJ Jj^MJIj jyljill pLiSCL-^l <> i^LJI 4o*^JI jl^^l (jl .y 
"i 3 0ji kiJI U1L ^ilisll ^uJi cj^I jl isLij ^UuJij ^1^1 (jJL^JL 

. I, ft J A Q j l I (jj jjjjjujl jl I e " lf>L>0 (jSL4J 

Jl_jll j»ljio-,l ^ i-r ' - y - J j~oj<}\ llfJ ^^L|J (> (jLu^l 4Ju (jJbo U (JI .V 

41,jl>JI SjUjkII jIaU^! ^ (^oJ ^jluJI v^jJoJI Jl SiLi^L. ^Uo.jfLII 
(ijUoJI j,jjiill3 dJj |^j oJwJJ jj^j U5 (jLJ^I ^ iaii UjLutflj 

<UIjl>o_/I otL<l jl 4Ju SjUI^^I 4jiLSL«L3 (.(JJJL3- jj J%m -wj U'.<"I |j 

.L^oJAjj Ojl, A> JL LuP (_>jaJa <UaiJ (jLaJ"w(L (jjAjj 
(jjj Jj jl J^i.1 (jjJ i«kjj ^Js- j^uAj "i 4£\y\ eilxiuu ^jluJI CJ^JlJI (jl .1 
c_jj>y^j liftj .4j3|jA>JI JjJjjJL i_3ji*j *ij jLiai^ll *jj«i jA LoJIj Lftjji 

lyO"-^' OdJ^^I (_jJ^ JJJ-JI (_yJjjJI Jj-UjJIj (jjbuJI (> P_JJ JJJ>-J 

J5L,_jJl ( ^>JI jLiolj cj_»JiJI jl^^J LuJjJI cjL-IjJI Jl 5iU>)(L. tjl»iUlj 

.(jLu^lj 4jl»jJI ^ic OjjJlil OjLjI (jj Jj>JJ 
'- - J - ' Lftj^J JjLJI jlki-^l (jj JuJuill 4a!5j OAcUuil diL^i-Jl OjLi.^3 (ji .0 



\ IV iluU JoLiJI ^juJI Io^>m> jl ojJLdl / ^lill J^wJI 

<Lyl-^w cjLiIjjj <u&lc jilla- l S& i Ajj> dllj Jj tjill Jjjjj U£ «6' J ?^ S 

.dLi (Pji t^.;)l (jjJaJJ *i! o-^J-^ < uL*«j 

jAj (jjiLL^jL-JI <jj -IjJaJI ^JJ V 'J-^Jlj (_>iu<jJl 4-Jl J^JJ (JJJI i_>_alw*}!l (jl . *\ 
(jj b|jj>-j L al n - i o Ijjj jJJJO 4j«jjucua t-liiJI r-ljjj JLa^o j ^UoJiIaJI JJ oJjaJI 
<Ua£ Jl oLi^fb 4_y»Sl_aJI 4jj>-UJI <jj <UjJ!Jko 4jjjwj ixCj 4_;^Iill I 4jj>-IjJI 

SUUil Jl oLs^L 4jjL^u5*JIj i)j>v^JI jLLaJl <jj jjjuJI 4jLL? j J*»o 

.olso^l lift 'u.l; J3 (jill .ill, j-",n.U 1$ a ?-l^ ( _ ? jJ ) 'Lu-iJJI 

jIjj 3_)l (> JL> <c*£>b 4 lic ^ie Jj-cl>JI j .ill.^Lj.l I <J-> tj. y L- v ." ' (jl -V 

(3j-^> jUaJ Jj j^LvJJI (_>a*j < 3 jL-o (jlj ^L>- OjLi 4_L>-aJa-u jl 4-y L .a- i S 

(_5 ft l uni I ^JLe «UjjlLo >— l^ .^ x; c Lo jLo 0JjJl>^»JI ^lill t.)iwJj al J^UJI (_>A«- u 

. (j;..m'>uil (>suy 'tJI $£-^i (_S -iJ • JjLiJI 

4jj.u]tlI I "Olc^l pje'o (Jjj <jl (j^LiJ^I jl dLiJJ ^Lvj pjj *i! Uu (jjjj jaJ .A 

jb^jj^l (jj ley OjLulcI (j5l«j (jlLdJI (Jaju-dl ^JLe jl U jLo X~ 'lj jlbj ^jJ-P 
«-ljjJI Jl 0Ji*JI <LL>Laju ,jJ*J 4J*^ . <Lc>-_oJ aj£il la LoLalS^I (jjjLp-ljJI (jj 
(_5jLaj>JI ajfcJI (jj SjUjLj^I (jj dJlJ al jLJI lia (jUj^-a (j j . 'u J I Cjlla 

. 2_»ilJj«JI cjUUuoJIj icljjjl (^JL^j 
JIJuUI (jj^ll »«^ao ju ULoj (^jIjOu 4Jls tvillj j^jJi-^ ^y^S-»! Ljui>ji3l ljl . ^ 

(jj Cn.'i.j.n.; II xJLLxo Jjl» <(JLuL>oJ 0JJbL> juji jJLxJI JaJ aJa*j 4 j . 'u - i (_5JJ| 

4aLl>JI Liil^jjujJIj 4jjL^u5*JI jjjLjJI jsjj o^jj^j i^JJIj (j-^Li' 6j*J' 
JLJI ojL^iu (5JJI JjL^JI jyliLJI jL>JJ!>U IjJai l.x> 4jkL»j 5jU UL-j 

.(jaIjJI ovSjJIj 

jLUk« (> J-i.fc.ll i-jI1> t_>_ai-,l5 ijytjakll 4jJlC^I Jl BJyJl 4-ul5jl »AC <jl . \ • 
OJA^il jLLi-^l (j£ ^JaJJI (jAp Jl_aJ>*i!l (> Jb>- (^b ^^litj *i! c 4-uLs-j5JI jljil 
l Lc>._aJ_ajJ I jl c(4juiil Jljil) : iiub^jill jjLail (j£ 4jJ>-Lx)lj (jLo^l 4,' V^ .I 

.aifcil (JyjJI <i»_jl3dlj 

dJjJ-io 4JLtf>ljioj SjL>- |jn^ a- i_ijjp.'i.; L^Jl jLiil jLL>Jl dUj (jj J->JI (jl . \ \ 
dlLjO-.il dllj j Lu t<Ujj-ajj tliill r-ljjb iLu_yLI eiljis^l ( *J JJ ?- Lf^ 
J j ^ •>■ 1 1 ojjb Jlo (jj JL^jJI J- fc- ij I ^JLllbj jLLi-il dlJj (jj ( -jL»^!I jj^aiil 

i_j ic'i'ia <U£3J T^^ji I [j .'^ly pJ IJI 4JL»3 (jaSj (jJ J j ^ •>■ 1 1 dlb (jj Jl<Jl»JI (jl . \ Y 
<Lulij ioIjuA Lg-n..A" iojUa (jjJIaSa oLy-iij J 5-?"J J! ^^7^ ^- " .» 



.JIS jl (jjLgJ Oj J J jl>o.~'i'U UbJ-uLJu xjLuj 4jbL>vi» 
Jajio ^^nj^iuJIj ^^l^JLw^lj ( _*.lu'i(l (jx>jj_jil ,J^ Jj 3 vll siUj p-L*^ (jl . ^ V 

cjIu^JI LtfLi. LjjJI ^JljL^I islS' jlcLoJ ILIiJwj ^J^*- cjIj.u.V.0 jj^j^j 

<U*jJaJI <L>JlC"JI ap. g .g.a- > (jJ— o Lo (3j5. v." 4JI>JujL> lAo.l,.... IjJ .J^-J <■ lolli-j 

jjJ=L>JI X^yi llgj JU>- *-Oj SjJj-^J J^l jJ^ (jj&fri p5 Oj.<U,„JI LJLkil aJuCj *3l_jJI 

SLx>Jl ^l>«4> *al<L» LjLojIII jl^il »|ji>j~.l ^_j JUill ^JuJI ^ojJill J JjUoilj 

ola J^>o Lo J£j (»jJL<j ic*" 3 '' J ^' ! -'- )l ^ /JLc Jj, ^ J V . U JjLijJI ,*^>ol <j£ Ojl>oJIj 

<L>9.1*ja <Lx>w3a 4-uAj (jbw (jj SjLutll 
«-Laj*«JI t_U>aJ , v »»iJI jljjiiu jjJJL^O Jjj-^ JL>J 

xjuJI (jIjiaaj Sjiioj SjSLw d>Lo!>Le (jl t*ueli«<aJI jji io^l>db (jJjl*JI (jjj ».o,,.JI 

4jlll J U <+-»^ thUAAwjilj 4jlll j "\T i*-uu ^jJjjJI 5j&UJ|.jlk« Ju.0-8.' (JjLUJI (J J 

toUjjJI olujI US' .45UI J A Lu^l. ioIjLuJI (jjjlij 4jIII J A,^ iu.i.u jj^il JL>-jj 

CjLiljjJI Cjj51j .«-Lij^aJJ (j^jajJI (JJ^j xjuJI (jljuiS <La-jJ <JJJ (J J jk c—uuLu JpJ 

CJil 1 j ; , ; . 1 ^jill «-Lsj^aJl i_ u ,> n . i ^jw-JI ctijJjJI i_>Lu«l aJbl j*aj> j j,ajJ.I 4K,Vio (jl 

(jLo2l ^jLjsj u' O^all C>« (_^l ^■J J JI (C^J J.i.u>i-!J ^ « Jl lgJj5 J-^Ci (-jJlj 4.J.LLII I 

cjjLilj .LJul ^jju^uJIj ^jjto-JI sjL^> ^!Lc Bjjj5 jIj-^Ij JJijJl J Jlilli-L UjIc 

pJI iaAJ> ^ij tAjJ^JI jJUjJI (j^LOr! S^aUJI ^LSL*. (> ijlll J "\Y ul Jl d.L.ljJI 

.55111 J ^ 1 Jjuwj r-Lu^l cj A IV- u US' £Jlll J ff 4-u.i.u «-Lsj-aJJ (jj^jjJl ^J «iijj 

.(jjjj-all (JjJ juuJI 4_-L>- AjUjsJ «-Lsj^aJL> kijJjJI £y> Jl>JI Oj_Jj-iu CjL<IjJJI CjllULjj 

5-jj11) ijji^l JjLju o^ 5j>wsJI jjIc 5jji*> jj^l oljL*JI >j!jju o^li! s-l^l 

Sj^ki- jjS'I CjIjLwJI ajIjaj ^yil «-lj^JI jLSuu—l (jl "U^fiw <J^Lc i-.ljJ CjJ^I 

^■ > - l ■a-H j c±jl>LJI CiJ^jjXi Jlv-u) j^j^jJI J_j5jj .Aj^II 4j1c^!I JjLu (jj i>wa)l ^ic 

«-I_jA )w Lfi Lti . u , » il aoj ( -iII CLiljLuJI pjlj* (j I t"Ja-jj^!l jjJjI'U ^ajj-JI Slid ixjbjo 
^^lll CjLIjJII (j^ Jail3 <(Jua« 4jujj (jl (jjj>. j t(jLuJ^!l »J Jl '/ \ • < 4.uj.'i.i JiiJu JujS I 

ejLijj (j^Sy jji3 ^Ul *j->JI L»l »JI Jl «-Uw"il (> ^^uLoj ciljuLlI ^jL (jp Lfljllu 



. (www.greenline.com).. jjjlijj ^^^/c^jii^l iS^i ^ j^xiSl J^iJl »S r (^) 



U* iWJ J»LiJ! jj^JiJI i#jfcw jl OjJJI / ^LiJI J*i)l 

.jljjul i^Jys q£ <v. n.>J I (j^ 77 )■*'-' 4julj ri* 




|»JJ»«J| (j^ f'jJI ^*0' (J^P LSJ^-*^ CllljL-JI Jjuw (j^ *±I.T.ui I »jL*Jl jl t^jIj 

jl t 4jLlu4i (jj Jyjj l*o (.(JjDIj 4j>jIjJI &J.1C (j^jjSJI J-UdSI Jjl jLc 1 g~io ^o J a jjk>J I 
ajul Cjbji (jjj^icjjjA *j <Lftlj«£j -i-'vlu a^9 i a j aJ a . V j Bj^-i /» o ■ ■■*! I ( fljJl J^' d>° ri^S! 

> 7 ' - .' ■■■>'- j Lm t /> >J I 1>M>- ,»->o.->.l (j-cjw^j^l J*> J l$JL*e «-IjI (jc Lgijjcjs «-Ija>JI 

4jls SLjL sjw jLill li$J (ji>jj«iJI jjiwl Ijlj .~1\ Jl (j-cx^j^l J^oj »Jjl! jUii-^l 
.SlijJJ JjAj «JI J 4.u„.gi.»J I L)">L>JLI ajJo-M i_iJj v±jJu>o jLili-^l Jmj 
cJjIjjsJIj JUls^lj (jjJu«ilj ^j-ojll (_jic j^j^i jLill lift jlki-l jl li^LJI j^Jyj 

l_>Uwl (j^ /.1V i_P->i>J j Li) I Ij^J /»0ni*ill (jl WW j CUjy»l Jill CjLwIjjJI iJH-X^j! jl 

JULS!l jj^ ijj j5j toUiU 4jlu.J1 tS^i-SlI cj^jJI dyL lijllo jLiLSlI ^J SSle^l 
jLill lift (jl Jl jj-iyj .Jib (j_jjio T,e J(jj>- i»Lc liL^u dj^JJI t-u.,u oU^L (jjjL^II 

l- J . M i fo (JJJI jj^l (.a^jL^oi «-LoJ j ojj^jj t_sU-i>l V ^JljJkO <j_>- "'il I «-LoJ J j^J^ 
.<alc 4jLflj CliljL-Jl ajliCa <L«l>- 4i«^u (jajjSJI Ju-^l JLj Jal jLc Sjiki- 
(jjjv jjjjjj I Jj^lSl ( jlc ij j Jtl V JI jLill lift t_jjL> Jl cnljL-JI pjU* <^jjL>oa 
\j\j~o\ >- u .. U j Laj| ajLaJl (jjj JjjjJI cnL5jj>vo <jj >.l t . * . ij . ~ ,ji!lj <j^JjSJI JlujS jI (jJLja 
(jjJUiJI (^JJj L^Jli l^io 4- Ju - VJu cjLij jL j.0 Jj^J (_Lt j (.T^J •°J^ =L *' ^<Pj 
lfjLyjj>- jlaS j£j ^jJI <J^»^I CjLjjIII icajjvj JM>u lift c^JjJIj ijjO-oJI ix-.LoJL> 
4- j ...t U - u OjujIj (JjjjjJI j ojjXi Lo jl ^ftUlil I g i»> j*~ej '-'..t'i'."j cCjLJjj5L«\ • (jfi 

ijjyjJI UjIjTj ^UoII |JL*JI j 5jrfi*>JI jlfcwVl OjAliJ 

L^J-jJ^iiL;^! LLaill i^oAb dLiu (jl (j£«j ljj>l a^ajJI Jl>J ^ L*j I ^AUaJI yj» 
^Uj LSjjJj ^cU.»Tul (jj <LCljjU tijalillj Ujjj*^' "^M 3 j "jjiJl" ^LJl^S ..(jiij'iU 
(jl il .(Jj->l 4-^->- (JJ (JjljjSv^aJI i_i>jj|a CjLLill jLSjJlj i4^> (j^ . Jlica JLoi*oj 



iluii J«laJI jj*Sj}\ iojfew jl ojLJI / ^ISJI J^iJI ^e« 

4jujJI «-Ulc ju>I L g j Lg j ^ill "<u-A&>JI jLLo'il" 4-15-io _^a oij'il (jliLJ j*-^' p-tf-" 

c culjji- (jj 4jjjL>o Ua jL^j 2I3 d IjA'fcoJ la CDLiLjjJI jIj«oL v»JjJ ' J a . u j. > > o 4j1jLj LtfJlj 

cujji jii iLSLidl oia sjjji.Vjj .iijjjjlj 4jjj»wxJI cjlilil j Ji'ljJI cdLUc >_li ." L£ 

Jo»£>L>^oJI i_i}ljl <L>jjLJ j^jj 63^* 1' ' l?"^^*' — ■ Ju> '3 p^ J^-> ~4-£>j*l\ LuQI jjL^i- 

jLtwMJ 4.U.I, J I jlS^I (JJJJ BvuS (3>>-l CIjLjIjJ djlifta . <LuAol>JI jLtw'jl <_i.u.it c<LlgIj\JI 
(Jj" uU^* '— ' -> ■ - ' "(3 ><J.'>oj" 4Jji*JI 4.1,-v.aJ I j " (_j«mjJ>- ^jbfc" L^jj-iu (tjJI . . A ; . n >■ 1 1 



dJL-J (jj sju>Ij 35. o,„.. jl>jj J 4JI 1 LjjLa ^Uj> l,g,;.,i < M'> Lfjlslj-i _Lc jjLoj 4-JU 

Io. *lu c^iiQI j (jl£ Lft^ c L^jlsla^i _Lc (jpiJ f-JJui> li . I j-,,ta'i (j* (ji«j JaijII (jjolicill 
i_juSj . 4- y ^ iu -- > J I jltu^l i_ u . i lift J^ .dJlo-^l (j£ li>o L^tS O^JJV c5 jJ I i_>=>LJLflJ t 

jLil ^AVY i»Lc — o\j Jaia —a.>juo "l* • (jj LhD*"' '— '-j- '"" k — "X9j lP^O^' ^jIao.jj.II 

lj*j Cj.u,i,„fob> 4JuJj (^jic ^AVY »Lc j cJiaA ^jJI IxJulsJI j Iks "ill 4-i_jjL> JJ <U9 
CjuIiL-j (_5Jja-JI iJlxJI k>-"2 (jJ-> ja .xJLoil (ji-l-ls <jj J.eLn.i.11 (jli-jj| Jl >_i.i.„.i.I I 

jjjjj jljy> 1 ^■r>_ajL> oJl£ tjj_j-JI j iLbL^Jl 4_j. Ji.o.-vJ I jLLo'JI (jl ^1V i»Lc J <jjjjl 

Clij^Jil A*j Loj3j t " 4. » . u J n . l I j ijuLujiDI (jLjj'il i_jjj>-" < Lt> . . ■■ " l. ^ - jJ .C (jJialj t(jjjjl 
-^LiJl CjLLl*j Jl Jjj»j 'L y^i .a-'V. I I jltu^l d>J»5j j ^-ulujJI >_ i . i .., J I (jl 4jJL>J| Cl)L»/ljjJI 

SJjLa cjLjj^ (3j^>j (tjJI JjjJI ijj jJ^ j v-iJuj j^jJI c 4.O.V. Al I ^LlcLjuoJI j^ljilj «-Lj^SlII 

iiJjjji5Jl J . J .....5I ^Lj (Jjlo loljUJI (jj Bjjljio C!)L>a£j W^W t U-$-'! (J| ^^3 Ja3aJI (jj 

. (Jjul> a jjjjJ I JlwISIj (jj-> Jl) -1 j-^-l lj 
Jp 4jjI*jJI cjljLill J^lftj (jj 4-j. J>.ojv.l I jltu^l (j»5Ju : 4a^ajjsJI jLtw'jl (j_a£j 



^ ijujJJ J^LiJI ^jjJuJI io^tuw jl CJjJLSJI / ^jJliJl J-^iJI 

S-Ul jlj-J £J dllj JJU JLS^ t_5 jJI ClU^j£JI JU,..,SI (iJLS ~Xyj iy^fuSjl (jP OjjLJI 

JjJj j|jj 4l»A ^jic t-lj^JI J ULu ^Lu (_5 jjf .Cjjjj£JI u 2xoJ>- i Jsju}i CjJjJI j Jj>jll 

J £"<j tjjl—JJI Ji» *l_j^JI j cjIjUJI ij^ju « jl>^ j3j tji*.^ (jlSu> <> t-UjJI "Jajj 
i^y y_jjj "^j cliL>- jj>JI (j^S_| UjIc Ul cjjLilll culljyZ yt> jjjls- <-j£jj HbJl ojjs 
j 6jaUo uU*^! jjLiJJI oiLlj^ji' jilajj tciu^Jl yii**. Jljj <jls tjlko^l kyLJ 

<U-tu i_ijjk!l 7^»J Lojie Lj—^ ti-i.jfl^- V^ ^* <M (jlj-frkj l<j£LJl *l_j^JI 
jko 4jjA ^jic ooj'ill ~kw ^jic (jlkLajj 'jkil tU j <jLj-^ U-fJlfl jLLo^l LjiLJ 

< u J< .o--*J I j lk« "ill ojjSj j cjj^j£JI j_u*,l£| *j (^jj> j jjjjj I jlu-ISI dJjj-ioj lis c (J ^«j>- 

(>***■ J! 4 .! > AJj) I 0^3 <Uui^llj <jjj>w^l JjJ^jJ (^jjv jjjyil I Jo^lfl Jj>ou ii*,L> 

Jl» Cjlkoil 0L0 «j ^'j^i3 'u^Ul '■Ij-tf-H j ISJjw tjAo-aJI IJlA (JijJj . (jjjv j jjyjJ I 

.JL>JI lis j (jjjjj^I (^jOks-^UI *|jj| <> jj^lj .L^wj^JI jlko^l Uj5L« ciujjiJI <>**». 
j oUjJI j5j3 ijSI^Jl oljLjSJI 5k- 1^ J23U 4jjlil oljUJI :JjSl ik^^II 

Cj3jJI Jj 1 l^jiiLw 4JLLk» bj 0^4 (^'') (j^' C^j_^aSJI CjljLc 4jjS (jl LsLijJfLul 

<£UI iLolj-j c4jjj*1I Ljjjl jlkSl (jiuy tljj>l J cjj^j£JI <juIjIp 4jjS jjjj ^ t, <u.uL» 
cjIjLoII ikJjj JiiU tiijJil cjIjUJI aid (jl ^Juo liaj .'/Y« — \« (jp jjl>oII 
^ Myi jlkoSfl :iulill ik^^II .IjiiUlj LiL\i&-,l Jj 4-u^JI ly^l <> 4_ylj_$JI 
jlkoSlI U.JJJ- (jl Jl ^L-ljJl jjJkj "j^uJI iJiuio ^yiJI" v-jLiS" j vb. U5 t( >^l 
^SJI jLko^fl lJ>yj>- jjj cjIjj jJUj ^jicl cjJlf ^AY »U jj^-JI jy ciLL. ^jJI 
jjjj Jiio Cjjlj, jlko"i!l oL« iiijjj>. ijua j jjl *IjJl>JI kj>"i! tia> t \^"\^ »U ■-■1-5 ,■ 
CjLajj c ^V^ j»U j i,0 JJ CjLsj Ji3 LyLk.^ J jLkoSlI 1j>yj> ia-jj Ul t^k>Jb 

jlkol lJ>yj>. o-jj cjJLS cj,^. c^,o Jl ULLa-yj r ; A Jl IjlxS" J .LJI ^Ju J 
Jl t- tt - g j t I j\1"SC ., k I Jj (cjLjLkJI -u»J) c^jjj£JI yit*». Li>jjj>. 4j>jJ vj^' k'-S'->j^ 
JjJI (> l^j^ ^| til . \ ^A • |.l* r Jl ^jI>JI ,_^jJ J olLjjj c \^VV j.1* Y,V 
(jl 6^; Jl c 3_xjsUu^=JI j!>UI ^jic jlkoSU JI>^JI fjjill j-=ui> ^fj 'uj^ 11 j^J-gj 

^jic Oj>, » Ijlkoi J kfS 3 t^LLsJI CjjiiJI jjLsj (jP 'b-Uxj CjliLJ »jJJ«JI Jl".'u 

LS iiJ| jkll t-U l-ijjua. A^-jj (jl J] SjLi^l (> jj^j .cjjkll jAfla.1 U>J 5i!>U "i! (^LUw 

t<U-ill ol^J ^Lj Jd^b (-5' J-^-y j^J '^UJ^ i-3j*>JI Jl JjjJ J I "\ - 0,0 (jjj ^A 

jLp jxs-} i>jJl oia jjjL> J Luu ^kll t-Lo jLlel (jSjjj t<jjJuJI (JjjMj j!>Li- J-=o- 

.Ojiajil CjLjlxil i—u»^- 'tjaJb 



4lull J*bJI j*»JuJI iojJaio j! ojliJI / ^jlJJI JrfwJI 



>«Y 




>bUJi ^ ij^>Ji jitw^i jijl 



jl Culj;t>oJI J ^^iutaJI ^kll y\ AjuJI J 4.;. <Aa->J I jlkoSlI ijjyji*uJI jlj^l 

: d)LLu.'>.Jl 

(jj OjJJ>«j <-*" ^° u' '-=- | t-*'lj-)JI '— ' - 1 . U? lCjljjJ>oJl 4juj j 4- uAa>J I jltu^l CjjjI 
CjUuI£JI {y> OjjjS' jlj^l CuflgljJa CjJ'lo Cju^> cij-AoJ>JI jLLw^L CUjjLj jSUJI ^A J-ol 
(JjI (jj : lia Jlj*4( iaja . SoliLaJla dJla*j^!l <L£>L>a CjIuajJI oJA J (jSluo ^ill <Lc>JI 
JUjuI Jl Jjju «-UI <LijjJ> OjLj (jl (jjjj ^Culjjj>oJI ^ic 4 j . ji. ctxl I jlko^l Oj^ki- ^j'Lj 
jltxojl J^aJaA Jlaj jl^jjla Jaj^JI oLu «j L^' CUjjjl ^ .o.-xa C1ij>jiSJ| ( _ J ii.o.->. 
L^-A«j 4i. lTi .Vj 4jjju«j j-aLic lgj« i_ 9>j 4.;,. Ao. -v.il jltu^l (jLs dilj Jl 4iLil .4a*aaJ>JI 
(JJJ COjIjJ^oJI j s-U^-jl JjuUi Caajjljla (j^LaJla (_>*aL^>Jla JjujJI (JJ CjLSjj J^.fi; 
aijJI (j£ caiS IJli "1 —0 ,jjj (j_a£j jgJU-^ I 0^*^' *Lo 4J>jjj> i>-jJ (jl Oj£j jJJ^>JI 
4jaiHjl 4jJj=UJI cuLSjil (jAnj t_jujj ckIjA>uJI *L (jl USj 'SojojJI JSLill Ojj^Ji 
Jjla-i (j j j jjjf i cujj^-Jla jL^JjI oLw iu L^_J I (Jjujj al flill ji>»« j 0Jt>-jil 
C ^JuJVjjJj^J I *9jJI o»LL>ol (jaJ UoAjj cs-LLI <U»ja>- Jjjt) (^J-*' JjU-ij CjLjajj^jJl 
4**n CluLS Ijli c " (j ii .o. "v . l I (JjAxj 4jw" t_> (JjJjwJI Jjla»£ (jj «-LLI (£$L>^e (j£ J^VJ 
J OJjiail OjLjJI (jl *il . ."}l*3 4^Jjjl>JIj Ojljj>JI jJjLj (j_J^J 0jjj5^ (_vajb>JI JjJju 
(_5jJ— >-il (JJJ CjIuajJI o£l*jJ (jno.-vJI JjJaj 4jw 3jJ3 C J.*- - *- IjLLwjI oLw 4«J>ja>- 
j 4j£Ula!I (jLLlil j OJajfcall CjIvjajJI (_^aL>- J^.fi;a t LpJi u> OAxAjjli c t-jaikll 
CUJI5 ^jill cjI^^soJI jjjc (jl ^lc ojLuL^u*-^! Jj^j 'LjJjj'j *^J*»^I OJ^oull CjL^jJI 
.JaA9 Cjljjj>u A (j^ Oj*JI I-"* 6* dj^fl t_i-«JJI j I^jJjsI J ^jL>-j-> ° lH J^' I §~i,r>y>J>- 
OjJJSkj jjiJI (jj jj5I c Iju£ j jjjbjal 4JjnJ.o j ^.,^1,-fcl Le«^ cculjjjs*j ^ >\ ^i\ -rJ-ala 



\or <jujJJ J*laJ! jj^JjJI io^lxM j! ojUJI / ^IjJI J-aiJl 

.l^i 0L0JI i_j|_jki>lj jytuJl J1>JI (_yJUL>j tLi>jjjJI diijl 
»LtuJI j jm\j i] cuLjUJI jjjjj' (jl : cubLUIj cuLUJI j ^^JujiJI JsX\ Jj\ . \ 
SjLJJ ^1 ^LU^I j "/.\o _pJ J^A; ^LUJI -Isil $1 J~*5UI <>« c^Ji-Jl 

L^-to.»-u>o ^iJI i-jLii-^l 3_u>S (j' J^JJJ (jl (j*^!J (oij^l j»— w jjls 4jj-A*JI 
jjjaJl CjLjLc jl L£ tiUI j (jJo jLL Y,t (>C JJJJ iJUJl j (jLu^l 
lib ^M • _j^>o osjujj ((j.cv.^S'JI (jj (jJa ^T' ' i>i— > Yf»S Ju>lj j <LCjj^II 
!Lui«A»JI jUwSlI Jiy dills' . . Jl>IjJI _jaUI J-si JM> (j^J^' J*-*^' (^^ (> 

^i c L jj^.ufl.1 1 cuLUJI jj ixo-.jII Jj-aLvjJI culj LoLcufl'ill cjIjUUI J 
(LjjJI j (jjjUJI jjljjJI j ^Ui- v-jj^jj ilfSljjl (> jbv-i^l jjj>J 

b\L__- __jJl>J (JJv 4j>ojjJla (jajujJl j 1_ijJ 3 .J 1 ._ 1 (^Lxwll JjCVj ^jJLjJIjj 

J'jj^' J j\j~oi\ <■; ■' cdJAj _2i :Jl_il Jjj-~ j j£j Jj_a_v_JI j S^uS 

Ljiii j ijjisji ?jSjj jjjj (»3jj<Ji (> <LjI»— > y.rt U-^-ij^-i j ikpJ-« »j>^v 

Jl jlj^i^l C_l_>j JJJ~-I Jj . \^A0 »Lc 7.0< Jl —Oljjlj cjI Ilk - uJ I j 

^ijjv^i ^iji «^a>- (> y u (jl J! jo^i j^j 'W-^'j^i J '/.f* 

cuLUJl Jn.n.o (jl Jl SiLsl . luA„>J I jlka^l 4jXjuJ jtr~' U^'-"' -^ ^HJjJ^' 
jib I (jl <L>j_J c4.wa.».-v.ll jUw^Lj jjLu i4j£jj_^I Sju>ull cjL^I _£>•- j 
jbvJ.^1 jj£\ _,L Lie iLUJI c__j_ ^--Oj jjjiiJli (wl 3JL>JI oia ^^Lc 

jjyi I IjJaj ..iiaUJI CjbuUjll j tajbjj_jl_JI ^A 4xJl»j>JI jUw^Ij Ijj'li 

5jLi> Jl (JjJ^ ^-^J c L^_Jjjj>. i_jL_*.^!l jil; Lw L^Jljl JjJ W^'jj' 

.LftjiAJja CjIjUJI jJJJJ j 4_oLaI3l 
cuJl>I t IjjjjI (3i=>LJ-o j <bjjJI (j' J^J^" (Jri^' : ^J^' J ( _ 5 . ^ -o- -> JI jkll y\ . Y 
IjuuII LjjjoSjJI JsLiJ (_>i>liL>JI (>« ii)b jlj-^l Jl c5->5^- ^ '^J- ^^ jjLu 

35Lo— 1 Jl (jjl Lw tij_5_«JI SIj^I .llfi'.fl.i Jjjw (_>i>UJ>Olj .!>Uj (jj^-jjIUJil 
Oj5JI Jib Jl *UI ilAJ 3_^ -Li ooo^l (iill jjJI Jl LuUI LULJI 42J9 
oiUikJl Jl cjljji'Lill eia cujl jij (CLibJ^I (jj jjjjJI (jS^j »jp JJj 

.cjLUJI i^-Lul 

»UaJj| i_jUjSj (> (j_j£j JiT i«!>Li ijiiyj : CjIjIjjj>JI j ^^Aa^JI jkll jjI .r 

jib Mi^i ^,-ljSjJI ....>,. 1 1 ^L=JI oL>j ^yw^l _.Uj<ai 1.5L, (jl* (yuJI 

(JJjjj t(_5jUlj ijjIJjLlI Ojlil (jj (_>i>jl_jAjl (*_pM ix_jJ>JI jUw^b CjULuJI 

^jI^aJI j jlc (jiilj ^1 ioj>!>UI cjUI_^>JI eujjj LaS t L^jj^a jl Lp_jj Jl 



iWJ JoLiJI jj^juJI kjiaiojiojliJI/^iljJI J^jaJI \0i 

j IiJwjJI jLLuSU j^Lil jjjUJI Jl>^L> j3j ..IJSLaj Uu! yt-lf* jl 
o-ljj^JI j SjjA^JI dJL^Ij cjLyiAJI cjjj i=L>_jJ U5 .cjUI^-oJI 

t(<Lwk*>JI jIIm^I) ^^jjJI jjti ioL. CjL5jj JiL?o.1 Ijlai t l^u^lll 

LJiJI oj-o-j ej^LJ) -IjLUI jJI_j*]| ~^y^%>i\ 3 cjLjLUI ~j~J j Jj-jj 
ioUl cjLS^II j5jj3 t'ijjiuJl JL^Ij cjLyiAJI L^JjU^ LjJlPj . .(Iwb 
L^lill ol£ ) .0. u *ll j ioLJI jiyi 3^ fJSj>j .jj5I 4.u,u.. L^ijwJI j 
C^iJl yl J! SjLfi^l (> ^3 ..<£\i*i\ 5U-JI j IblS pu=G ^ loilillj 
415111 jl 5<TI g " ,. I, I jj Irviill o^L* j JJ3. ^jj. |jj p ,0-;, ,. , "i ^1J| 

. I jftAj . . L^Jlo OjJjU I 

3*3 '1^1 yJil j ^L^jJI uUl J£juL> : ^L^l j ( _ r A«KJI >il jii .£ 
o^>yZi Laic diljj tj.L.1 Sjlc jj>JI j LaLm ^yLo ^u^. L^y^ Jlc ^y^j 
4 J"* A. ' - J I i3_j3 i*j,"il Jl 0.JI3 Sj_j-su Jiill JjL/j <j* IaJUJI CjIjjIII 

o^i^ J! li^jj '^Uoj£' cj!>UUj l^slJjSLa <^u cjj^-ji c^jj^JI <> ijj^l 
cJjSl ^L-JI ^UL, j i^lij ^jjl ^Jb j»ji>o ^jJl ^LiJl v LAll 
tiill ^bill JfLiu <uS co^jj^ll Jlu^I ^Ij ii3li y» cdlj j ^ki-^lj 
v LjJ| |_^ ^1, ^1 i-^All i^U*j<Lll ^^UUiJI 4.UL, j Jj-jj 
jl u^)fl ^ SjLi cjljjjb l$J sjyjic cjLS^o .LI 6i^ esJ^L.J L ^ Li '- jJI 
<L>wJ^I tJJjj jLH>^|j JU_JIj L^^Jj IjbliJl Ltic^l ^Ui>.| ^ ■;. , ..- 
cjjjj. t> ^ '-"* J^J -j-^-^l euLJI j (y^j-aJI JjI^JI Jjuw ^UiJIj 
(v^i- Laic ^<\oY (.U CjJl,} il.^ j cjjj. U5 <cSj[pJI v^'^ 1 b*^ 

L^^Ij L^U-JI coLi^ll ^ ( _ f Ju t >Jl ^kll jj| Jl iiLi^L .Lyilj Sj2il j 

Jjill Jj-J (> SjjjS' iJL* L^OJJjJ i-jlii-; jl (. JjjLsjJIj Li^jjUll lojJLH CjIJ 

6-^J j:jJ j j^N>^fl oA>u iiuil" dilj ^U Jli* ,k~«lj ^jiJI J->JI jl 
jjj^ £» ejjj'il (jiwj*. Jcli; ^c dk&L, c"^! j Tu^u .8 ca-j 4..,..u5j jj-f-iJI 

LfJL>ji>oj <j£Llaa)l CjLjjlII j ,j j 1*1 1 (jj 



. Y • • Y jjuii^i / jj_jj^I : Jis Lc>._jJ_^1Sj_j «yx iU^ : j vnll ( ^ ) 



\ ee iljjJJ J-»UJI j^jjJ) i«j&w jl ojIjJI / ^liJI J-^iJl 




J3UJI ^1 ol>-> 

IjljvIj LsJ>Jj Jj2j ^$.MI 4jLl* JM>. cjjijIII (jL>jJI <jl ^H^ 3 ^ ic^oJ>^ Jj£i 
<jl>oJI Ija <jl iku—^ll 4-uLlll jj^k; Icja^j Jyjj .IxoUl JjjJI J 4oiL5 Y« J£ 
^>Jj ^LL <> jjtfl ^jic iiSLSdl j5jjj .bpUl <> j^' ^L>-ii Jj3 J <- . - ' . "u 

j5iyi (jl BJlAjlII «^l Jjfcj .»UJsJI <jijuJ ^J^JIj O-bLUIj pjvillj ._ . .. f . VH (jj3^> 
Jyjj .L"_JJ (j^J^-" ChP - -^' J^ 3j>v-fiJI ^jic Ijki- J1«J (jl (jiaJ <UjLJI jo£ 
isLabj tijijuJIj (j^JsJI J^-l <> 5j>^ J^ Uj*>><2 C***-^ jW^ Y,i (j' ic>a*-oJl 
Jj3jJI ^Lt JjO*j JUJI (jlfL. JAP <_L^ (jl til Cya*^ jU f J[ -^l J-oJ p*^ 1 

JUJI Jjj j <ji>ljjS!lj ojLs^JJ i_u~' «^lj y> Jjliil o 1 "*-* u! i*>»^>Jl ^-^j .t_iLaJI 
i_>2>jxj}\" :cJlij .Ijujaj Jils Oj^J- M-" cL_ji«. ua»J (jj,iLo ^,1 Jj5j ^Ij iOjj£ii\ 
."3_«UI1 JjjJI J »lj2iJI c^u J ^Sl jl>JI (> j^l 5^ ^ • ^ ^1 ^'y 1 J! 

JL>b *I_ja Jl o^yO Ijl oj^i (> J&'\ ^^ j' 0*L>* W* ^L-s^U Lsyw Jikll ^uj 
t(>jil ^ulj^JI o^a!I v 1 -^! J^ '*<JO o^W ^L^ 1 J 3 -* 6' ci^Lilj .cj^L 
jjJ i^JI (jU>^ ^^' 0' ^ISj .ii>A*JI Jiyi ^ (jiak, ^lyJI ^LJI tijJ jbji 
: cJlflj . jilail J 43jj»- »x> (jJJI »ajjJI Jj-V-wL j«iL>j J^-iu Jsjj^o u* -3 ^' J ojIjo-JI 
Sj^jJI jip 6jjJI o^j J-Jlj yj^i ^^ -^j 1 ^ J*> J JUa ^ J! ia^Lf" 



4j*JJ JolSJI ^mjuJI iojjjuw j! ojLJI / ^ LSJ1 JrfiJI 



>en 




J <j*k" J <j>a*II Jl_jll Oj*->-»^y <jjJJI <>el>«sS!l <JLa; <> jj^I l A«jj 
O^Lwj ti^AII ilj^J! VJ 1* i^ji^l JjJI oLS- <> 7.V ^j^l^ 6*-»Hj J^l 
LjJI* o LS ^u (Jill _pJJI Js. j>H\ jc^\ IJI 4JI 43LLU LJjJI iJLSjJI Jyjj .ilJj 

.Y«r< pie Lj^wJI jljll ^ jJUJI j t^ai^ (jjd^ Y« « <> jj£l J,o.".»- >tl j 
^M |»U iiaj .SASaOJIj ^^kll JLcl j Lj***JI jljll pljJfcOwl Jl iLiji^JI Li>J| 

oLs)ll c^ijjl cu»^ CjJUJI j JliLkl J3IS ^1 ^ SjUJI 3j„.j-ull jjjuJI cj^^I 
(jl <j£u ^J 6jJ 3J_^>Jlj .Jjlill Jj-Ij v .f,Vl| jjj. ,.,,,,,,,., ah.Aj-wUa j /fo L^ 
pa^s cjj-u jLjJJ <jj-=>j*<> ^UJI ^icl <jSJ t ^ik;S!l jjSjJl $1^1 Jl JpoJL <jj£ 
Jl j>-^i>^; (> JJIjJI p^JlioL <j| Jj£j l£j^>uJI <j£J .L^JUjI jjijj <>e pa>>^j 

jl Jllll J-U~/ ^lc ,lx>. J£ju 4 o o ^ .o <>>|j^ CjIJ jilj* aljikOwl Jjjjk <j£ tCjjLJI 

.'/A' JJ>»1> ( _ s i>ljJI v±JjJjJI (> flj a.> o ^^ic Sjjli Ljkcl aLiuuJ 
(>) JjJaII jlftjj jjjb <j£ iljU 4jj><^> jilji JjlaO (j5u»J 4vl 4£jjl>u>JI JaSjj 

Lr*^ ur 13 *^ 'Lhv o**-i jLJ- r J^j3J J^-i <> iJUl iiJiaJi <ji ou>wijij .Ji^oSfl 
<jl Jl cjjUlj .IojUJI Lb jAc ^^1 (jj^ ^ Lji^, j^jj jLL Y,o JjJj- j Oj^- 
°'*) ^L^^l £1+11 (> '/.Y* j>J <jJjjJI cuIjjsLJIj cjLoj5jJI jby (jl *SjSll <> 
ji^ll Jlij . Vj aJI L^ojI. ^1 ^LeUll iil5 (> 7.^ (> J5i >»j (Lyi- j^!jj OjJ- 
(X*^ t/ 6 iyLJ)!l kiJj (> jj^l jjj>j 55UJI (jl (jjjljij^ olj^ i£j*>uiiJ (iJoiJOll 

tuJj>.j (Jjj^sJI ^aj«J| jia k.u» . » JiLfu (Jj-, jjjLu J 4J.U3 L^JI" : tJLolj 

^ij-x. Ului t^Jjj i^j^as L^JI" : Jlij ."JULSllj *LJJ cjjJJ j.L>i Jl ojj^I 

j ^LoJI 4>Jb« JjAl t^j^JI (jjJI j djjJaJI O^LSLo ^jic C^lj^jjJI (j^Mo JUJI 

Jl 4^j*>uJI j^jjj ."j^l jJUJI ojj^ j (jL>JJ 3±jIaJI ^LjjlJI L^juu ^1 -Ijj^l 



W 



iWJ J»LiJI jjL»Sii\ i»jjai« jl ojbJI / ^ISJI J^iJI 



4_>JLLxJI <L>v^JI iaJalo <UCJj (J ill ">_i.jK'» (JL>lj *l_^» J->-i e>» *£\j£}\" 7^^>Ji f*-> 

(_^aAJ (^jjjflj f^" *!j! i^J"^' >°- < ->^l i_i3j* f-o (jjSljXi" 5_J.Lt J_£ 4jai- 5j_-jiil 

."LjMLIj ( _ r >-aJI i_3j_a!l *j-»j jiZJI s-Ufj jJJ^Ij ieUil 

CjLuLSJI (jo L»jj£j k_jLjJa_]|j Lj-u-uJ I j CjL>Jjj£JL> 4__ftj_j _5_JI *I_J^JI - ~ - V 

(jl Lg-Ji.»jJ (jSlajj *laA <U«*o y^o { Xs- J a - O ^JI jjlxj (jl CjLulfJI dilll <jSl«jj 4jj,$.> - oJ| 

(j5uu L«JLu — SlijJIj uo\jai\ (> Ujji s-v-^-'j ij*ljjJI Jj-«L><jJI j Lib > - u . ,•. * 

.(j^l l Jx»- llui L^JlC aJLuJ ^ ~i£\3S 4_>i3. LsJ-.lS'^ifc^l ^imjiJI aljJJLJ 




jjlc JJ (jiuAjJI jj~<^l <jL>jJI dJJ *lj^JI j j-iuj (jjJI *jUxll p!jL< jj*j 

y> jj^fl «5lj (j£J La>JI dlb (j£ «-lii jj^I (j^!l 4 — <l uj Jill *lj^JI jJjyj cjI. u . j, , . ,o, >. , I I 

^a icLLflJI cjjLS^ (jjj> jj ibliiJI »jj-JI (j* ^gjo-vo <jj r^j^ ^J* ^Sy^. i^L-uj 4JI 

jjJJj .^JL>JI Uj-oC j 3Jj>JJH dib O.IjLuJI Oibj*! (3jLJI j ^J_jbJJ L/ -,L,S!l jj-ail 

J5 (jjj (> bjj>Ij (jl Jl yjuJ j zj¥? ^j'-" L ^ -'^-- -o s- ^ ^^ J ^k^ >^y^"l i-<ljj 

(jo 4.t».ul I OjLjjJII Jl I f m..» (■ L>jl (jSloj (jjil Ci LyLti . Uii .o j I fl 7 > . I Lao ivjj Ajuls Ajy • 
.LoJuj 4_u!s 4_>»j "l,« < « dilj (Ji«J LjiUaju »jjjJ 4_ v .^- \ , I ui CjIjLuJI pjlj-* 
(j£ ^LulLjjjJI L-v.^.11 Bjljj (j£ SjjLs i-/ljj ij.fi^" (jl (yj-Lill (> (j£j <J£ dllilj 
— ^Y,« * • ^±JJJ^>- j Lgjco i_i.;, i „i.u i*jJ *_J-JI (jo Ab J3 LuUajjJ j *I_J^JI ^±J_jb <jl 

Jl JyvJJ UL> Yi, U,«'« Jl oLi^L. LjA- S^fLtll SLsjJJ iJL> Yi,<«> 

LU>)!l Cj^Jjw t5^W yL> ■kJ-i'*-" BJ->^iil 55UI (j' -^ ^J (J^ *^J ^^AJuL-JI 

^v— ■ J^ C>h cv° J - > 'jj A'W Yo J^ (> j^>-Ij ' T u . ^ . j >— < - y> - bjjjl j (Asthma) _jjjJb 



tejuli JoUJI jj^JuJI iajljuw jiojLdl/ ^IJJI J^aill ^ 0A 

<USJ <>>Ll cS^jJl *IJI life ^U>}U ly,Lu Luu- Jiw ^ ^1 cojjj <jl o^>- jj JUtl 

•^ cfcuLall J >>jJI «-^-*l-j^j tiijjux SjLjlujI j ■ <> ■"_; 

jjs^i! J^LSJI ^i jljSs.'il ^ ^k y> 3 - £LJI Jj o**-^ll J+> J* *^>JI 

4j-j ^ <Gj_jkio jUJI IJA jfc-ujj cjIjLuJI »jU (> lo^a Luo3 Jluj 

.Sjtyl ^.jl* Jlitfy i^li dLIJSj i_J2J| ^jl ^JJL, ^^^iJI 
olkJi jj^ d-Lka^j J^ji cjLSy>vo (>c -oijj (Sulphur Dioxide) 

Ja-j dUl J*iJ _jk>JI lift Jb JJjlJJj 4j Ol^-r! "^ WJ Ol^^l ','■■■ <J 

1>£J\ £, yljUJI ixlw DUJI ola ^ ^kil J_jka jic ^ J3y> jLiii-l 

oA^j (Nitric Acid) dLyu:, li ^a^ ^ |^, § ^^ 

<>j Sjlil <^jjj ^ dll j jju JaL-i-, ^ij (Suphuric Acid) dku^S—li 
L^Ji sUaJij jbo^i jb (Acid Rain) (jr A aJ Ji ^kii dlJj ^b J> 3j A\ 

&\jy~d\ Jx>. <GI US' L=ul LyuJl c^l -^J 4,;A..-vJI Ja^LTil dlljtf 
"^ cSJJIj) (^vJa^JI ujjj^l Uj^yj ^>~=> LiLaSl ^yi*. ^u^J ^jjlj - jJuA )| 

J^ 1 ^lj eS>>JI ei!>UJI j 5j_^.jil ujjj^l 4ajL ^j <(Jlu JJiJI c_l>o 
.^jjjSl oU^I v^J ^yic LJL> Sj^iil 45UI j Lu-JJ| j^j y^^jJi 

c^^U jj£ j ^u5 ^UjjL L^Ljjl Jj iJU^L 4j J.UII o^K'nll i^^uJ ,- l.s*.. -l i ; 

.5jS_JI cjLiyi 

Jiwj .ioL^j ^i ^Ij^JI 03 & ja3 ^^Jlj ^JUI yil^L IL)U jIjuCL.1 J5l 
ii^o j li> ^^l U^ IJI ^ jjii ^^ ^>U j^yij cjIjLJI ieLl^. c^Lujl; Od-^^ 
(J^i-I jjly <i (j_j£i^ dlljj SjLJl ^ IjUuI Ja| ^j | jj^i 4..ol\.u eSJJl <.|j^JI 



\0* 



ijjjJJ JoUJI j,mJuJI iojj-u* jl OjlSJI / jiliJI J^iJI 



diljj iuUyi 4. Jill ^l^^lj *lii*JI Ji*l>^j tJ^LJI 5-IjJL LU>)ll ^jj« ^UjjI J 

.ijjLLojJI 4jjiJI iL>uJI jjjL«j >- r '- < -' v 
SjLall LJljUll oUuJI ,>• J12j joiill ,»JU)I 

JjJli -Lc J^ukj Squill (jljJJl (> JjJuJI (jl 0JL>Jil ^^!l j SjjL ilj^-w dJIi 

SjjSill JjJI (jl iljj_JI cJlij .t5jl>>JI ^Lja^-^l J ajkLo ^1 culjUJI ^LhjlJI 
Jiajj .iJjjJI j^lill ojaLjw ^L> d>o I fljle »ljJI ->_j->-j (»-s- t 0-° f^^W is, j- MJ . <-$y&£> 
bjaUII (jl cojL>oil «^}U ixjbJI j^Uil jjJu ~4j9\jj"i ^g li l 'al l jjjj_j5LJI tjJuA^JIj Jjj*- 
(jj^'j.,1 I (j Wl (jJj-JI <j_jj12JI 0-° 1*3^ -^ r^ ufl - i p-' L yy>$ ^j^¥3ji p* - ^ <bjj*!l L^aj 
J *L> U JjaH ^jic (j^iflL<.v.tf l.g-i.l.g (j**3jll jl a«jjO ^jAj -J^jJI cS-^I (_s^ dilJ5 
5Jujj J ijilij^l ou»3j ^_jJ ) JjjJI ».oj->..",...ij ."i »l jlij^l ^jic JjJ^jjJI »J 5-l_j~< jUj "ill 
»j5jJI a-ulll" Jj^ll djjjLS" /^jl«-oj (> j-lc t _ s _*LSJ t Jl Jj^l <> SjjAJI j i*JlL>^l <j!>lw 

."jj-lill jJC *j JjUjJI J 

^JiJI JajJI (jo 5JjJ <Ljle jJu^u lo.xie JaA9 J- u L u J I jjj> _JJ_JJ^ (jl^l J-*-A*-'J 



^LhjJI (> '/ 00 (j£ iljj-oil L^li-aJI JjJI (jljJJl dilj a-iu <ji t_Ji>JJ : 4-jle Oj*3j 

(_p_jj pjj>- (^jj^I o*^^" j'j^ o*»jJI -&kj . ^V |»U |Jl*JI J o?.JA\ jj-^I ^Ij 

iljj (jl (jj jjSI SjLaJI CuljUJI diUtuI (j£ i!jj-all CBjL>jil diL^yi (jfcJJ-aj aJmj 

■ui'ql I j^> Ji-Jj (jl J-^l c>* (jl^j^l (^J^ Jjj^uJL l^li ojj->-I (ja»9_jj 6^1 -cS>>-l 
bjMj (jl (Jjjj t^^JI J1j pJ k^*- ijIaj^I (^ t^>Sl jJj^JI cj^II t, Luj jj jjuaj U^le 

."JjiJuJI Vjj> <Uji-J (j£ jJaill (_>iuy 4<.ui-i"; (jjjjjiia p-tfjlj ?LkJl (JjJj tjiijil 

t JjSlI jaUI J Sj^Sia jji (jIjL i^/L jLtJ^I j 'i9jj*il tixoUll JjJI j" :diU>lj 
Jac s-±> Jaxtj L^jiju>s>- L_j5j (jj-oJlj JJ-fJI Jjj Jj-^ --y^ (jlislj L*JLf L«Ll»l <jjj 
cjLc_jj-ij J j-a-Li^u j^^l JjjJI J.^>->.' JJ^I JAJ CjUj^ll ^J G Iol I iijJjuJI jj_jki!l 4JI 
LcLl^ _jjJG ^1 JjJI jl cuA-ijIj ."^UJI pJLxJI j cS ^-^-> 11 c:j ^ ji ^IjL* (j^iJJ 




^jjjJU J^LiJI ^j^juJI Suj^iaJus jl Oj._jJJJI / ^Lill J-^aiJI U* 

^Js- acLo L^Jl 5-LLJI JyL cjIjLc 5jLw cjLcUwI (^suiiJ Jl jUj^I lJ-i^j 

<>u OjiaJI j 4_lcL»cJI JjjJl CjLcUwI (jixiivJuLj tjUj^l (jjj.i.k" jjj Ijlj .^lill j^uu 
s-ULJl (> jjjUI <j£J . ^V »U <ulc cail^ Lm J3l '/o,Y _p^ YMYj Y« «A ^le 

ujill i_a-oiij JjJ-s-j '/.V< JJ V jj»Ju cjIJUjj^I (^iLiJ h>-\s- dlla (j^5u <GI Cjjiyu 

lis j^Jj— jlilal (jW j- .iS . iiJ I IkiJl (j^ (j| J^JLi jiiA (jSJ .oi.li.UI j^Lill jjjJu <-jJj>3] 
^l*'^! J! L*J (JJJJ u' 6^> '■>■>■ ■*-«■$■« Jjl o_jki- 4J|" : Cx>wijlj Jaifl JJHI aSJI 
"r^ lj"- 3 ^ 1 Cjijl jj ."JuajJI (JJlLI ^le (JjJ^. 4jSJ .LuaJ jjl _jA sjij C^JlLI BJluu 
(jSJj il$_i3 CjljUJI CjUjiil (j^iij (jl (JjSl Jjviil j Oj^iLl) 4j£L*JI JjJI ^ic 

.JjjJI JSJ lojla (_>oL>JI IJJK (j_jS_uj OJjJuw CjLjuj j!>Uw 

^ -u^jSJI ^le jjj2J| 4j5 jIjjj J/ii~„„,o Jl ^kii <jj Uulc ^jl>o <GI ^Iia> cJlij 

£9J loa. v_uwj| (> ujSj— "% c L«5lj Ijji SJIjjJI Ijju Jjt>J }L~/ Jjvi (jl UJLc ujl>o 

ccjUaj^I -Uwoi m . ul"u »UJ| i 9 jl^J I jail; j«" :cjiLalj .iSjLiil J* SjjHJI JjjJI 

JjJ) 4-Jl£ul J^-Ijjj yu J>}\ JjJI L_tib- (> ^jAiiJI Jl ,^-sHj JS-iu dUj Jyuj 

JjJI uA^ <j£J cLu^ *bi Lililj bjaHI iiUll cjjf LS .(JjLJI ^^Jl jUo^I 
o^j^- " - " - ! -'- ^ .'/.n ^-A' Lu^l J cjUUj,^(I cjjudjI cjjj. dlJiS (j5i J Ljjijj^l 
cjIjjj2j_j cjlabol Jjj>- l^j_yLi c4jUJJ Liifij j_jjI (^c <ukno (j^-i..... eJJJI t(j}lxo fUl>l 
u' jrij^l 'J* j- ^j - ^j t5jj2iJI JjJI LJlu ^1 ioPjkJI j_j^>JI coilS Ul^oj .fUi^ll 
jIjjj (jl 6^; ioJJLill 4j*Li-sJI JjJIj Sj^oII cjL^Ij (jLLJIj Ljjjl (> cjUUi,)Jl 
'/•^ v J! f-H'd ^Ij^y^l eS^i-^ ojIjj ( _ ? i* T! Ijjkj .Y M «j Y • • * ^Lc ^ '/.A jljiw 

V~"^ lW^^V J^ir!^ J 5_jJL«Jf JjjJl aljill jw JjJui <_>i>jUj j ^"W CjL_jI-« jy 

.OjjjS (_jAjL> 

..i5^»Sl 4oiL>jJI c^liJil JS (> ^Ij^JJ hjjis jiSI Iji-j, duJI LS (j^juJI (ji 
jiS^lj cjIjL-JI pjly; (> Ij^ jiSl (joi-jOJI (ji \y-y> cjjjI jili toji-Sl L^jf *j£ 

CjljJ ^i£ jiSl CJ_^Io My. j^IC jJLw=U (joli-jJI (jL t|jJL> jlfllj ..^Ij^JI CjjJiLI Lu-J 

.CjIjLxJI (j£ SjjLoJI »j|jjtll (j< 

ijj~J.I SjUI (> jjSI cjUS -aL ijJI (j£ jjLJI (jLi-jJI u' *L»1*JI (J...f.."Sl j5i 

(3jji ^~=>jlj . Jj>JjJI Jljia-I (>C i>olill .jIjjJI (> jjLu^l l>waJ IjjJl^j jSSSlj CjjJjLLI 

^5Ui (jl (Ml ^ ^Ls^JI 4l^J <usj ^^ j (jlLj-JJ ^lk.^1 ,ytjJI j^JI <> ^ULJI 

<jL>J bybyjj (jjjJl (jjli-ail jji CjIjj j_^iu i_juu- (j* oLtif." o^ji-Sll iwljjjl 



\\\ 4jjj1I JaLiJ! jj^JuJI i»jl»i» jl o»l*JI / ^li)! J*iJI 

."uUl <jSL*il j <j^>JuJI jkso SjjIjjII cjULUI s-UUJI jjjS jj! U5 .jjL^JI 

jl*_>j ..t-LLJI ^lj-93 *JLall Ojiolj cjI^IJIsJIj cjlis-LiJIj cjIjLuJI p^U* <j^ jljil oia 

L^J_JJ J ^1 OjL*JI "Ljjyjjvjl jljil oi» jjL=L0 Jl>I xjudl ij\jx»-\ <j£ jjLiJI (jL>Jl 

jjj£JI jji-^ll cii>oJl lj_>->i 6i^' A^l jJ* SjlijJI 4jua j oj*}Ljj (jyujyul ^lijjjw 

. al.0 *lj > 2) <j^ 

4jjULo jjL v .>JI <j^ 4jaiil jljil iIjUjJI <L»jJ SiyJ <J>>o (Jjjl>-UI (y>^ i-Sj^'j 

j SjjAj 4- i . Lt> OJlLu *JL CjljLuaJJ (_>aL>- t_il yo J 4j^>uJI djiftjj .OiljLuJI i»jL»J 

4jLsj v« SjlI J^jo Jjjj d)jj>^ <i!_yj . I-$j «-l o_^J f i±>aJb cj^jjw iLL jjjju LJLtuI Jlw 
cj*>15 unJL««il L5 .cjULw ^jLj dUJ Jm_> *-j'i/^' ooaitj . "LjI^jI cjaLcI <_5 JJI v^' j 
^LaJ (jliill j Jfro/xa «-lw-LI JjJ->j jLg-* <-LoJLkJI ( *-**>jj . 4JLsj V * o.xl { — > ^y3 y^*" 

.Ojj>aJl «-ljjj-l cj5j J*>1> (>.u2.j5j J5 *I_j^JI j ^jJjJI <L»jJ 
cjIjj jAc Jjjuu jj^I jjLv.>JI <j* ojjLiJl SJjJil jljil Jjuu (jl tUUJI i_i-ij^lj 

4_w5 £ja JjjJI j»jLc jljj . 4jjAjJJ jyi\ ieUI J JjjJI Jlji^-I <j£ CjjijuII ajbJI <> 

(jL>-J (Jjl LoJlu t-rljjvj| i_ib jrji LoJjlC t gw,..All jljJUJ «-lj-fJI J Sjjlil CjlLj^jJl 

jroLu (jl" : 4jjj>oJI ^lc (jajjliUI Jl°jj .Ojj ^0 j'- 1 ^ J 'j^' 'J^ J.*** ° J ^j J! jjL>w*JI 

.".JjlSJJ Ijlxjj Jju 0_^*w*il 4jjj>jJI 
j 4jjiil jljil (jl *L>JlOj»*JI jjj 4juL> <j^ (jji>.L( i_Liu5l l <UjIm <L»iIjJ <ja 

(j^ LJL>. Sjj>o «-Ija j ijjiil jljil <jj Sjj ^Y« Jjjuu jj^l (jj1»jlo L^j 5j^>o «-Ija 

."jj| jjjjl 4jjjJ j i— iljjJI OOA rJ^ i^Jj-iJj .(jji^Jill 
lift J^jSj (jl (jSLw" lijuLtujjJI (jjifcJuJIj isv^sJI 4juA <j^ Jj^SJjLj IjjLol oJLSj 
.jjjJI L$j3 Uu jJ^aJI (ji>ljjLj 4jLo"^I j (jjifcJjJI >-u,,>i.u (jl (j5L«J ijj*? ix^J Jl iii>oil 

<>4 jyjmJI <ji jL>-y> (JJJI cjiyi j jjL>.,.,iiJI (jL>j tiiUjJl cj^jL>« j p^-v"!'' (jl I'i Wo j 

jjiw*il i±u>oJI -jLu j5y" icuiLaij ".L^jj p^-v.ill dlU* *i ^ill cSji-*il i±jjJjJI jjLao 
jj^Li »_jj J5 (ciaJJ .JjaJI u^Lolj *uLLll "ubJI <j5lo*il J5 j (jji^Jill jJio- BjJj-^ jJ-C 
5-IjJJ-I JL>Jl OlSj (jL> jil , ^y.iLt J I (Jj->JJlII i>ujLj (_>i>ljj*iLi (j^Li^*^! <j^ OJjll "LjL-=>I 

".j»jL> 

JLl> j S- 1 '.)- J^W "^" ■ A^' l?*^" ^i**-*^ p**'^ C-iJ jvTu ) Jli t 4juL> (jja 

.*uUJI cuLwLuJI jL»iG (jl >-l>o .ol^ 5jj^iJ "uj*>UI *LLwJI t|_^>*il ULtuI JLw 



SjjjJJ J-jLoJI jJ-jjJI lajjaio jl OjJjJI / ^IJJI J^wJI nV 

, ( h ' .'LtujLu 4jj1c jjLw ^^ic jji*jjJL> 411*111 
J 4.i e -o cuklj^-l cj1>0'I ^1 Oj_jkxll JjJJ p^u J3 uu^kjJI lia> jl Jj15 JjL> J3 

J Liu 1-roLuJI dib JJ (Jjl Lm 4jujL>i jjifcJjJI Cullij JjUilj ajl^tll iIjjJj JJ£>' 

dib laoj J LuSl (Jiii>o jjSfl jla ,_y*LJI cUvJI JLvo J isJLvill L>j^L.)!l LUjj 

jjljjJI i— J .O US^ l5>>I 4-$->- j* j^Ul OJlC j AjtlaJS jx».JuJI ujjLvJ oJj 4-g->- (j-» 
<U^jo j^lj t ~o.V..^ lift JaAJ ..aAjJiC jLuU^I 4j»%*oq 4jojJIj <Uojl>JU c^L^wLUj 
LgJuiy: ^1 Lu-juJI jl$ >iJJ JJ tftAjlc Lw> j..uSl» jj£l U.lic jlSLJI JJlC JJ (jjii-jil 

. Ljj.'iC Lay I ilajJLo j*5u -^ C-lVjJ I roLil 

:Oi>oJI «u?}L> 
tLJuclJw cojllll j >-f~u «-,-i» J5 jl jjjj jl cSjjjUI jjII 5L>j 4_mju!I olj^laill 

j4 >Juu U ij^iujI (jltj ^U>l O^Ul Lwlaja) Lju^is ,ji>J J^ i Laj}La9 ^Jl>j*oj l Lilcljj 
Ljul (jl ti^jjjb *^jyL^J <UL»SJ t^JUjh j j-iuJI jl jJJWJ U»jI JjI£>j jJjL2j 

LJbp ,yJI oLuiuJI <u*?Ij LaSJIjLoI Lil jjjuujw j>Jj ljy»^V L^'j^^ lh-*^ 
I. j . j,. j I L^jw o3^L> ^f 4jU>»j oj^J jjojj j*j «iljJI j Ujjj t jjbIjJjOI ^^Ic 5jJ x ) „j . U 

..JLaj dill jJL> »jl2JI J-AftJI j <UUaiJ~» U jAj t^ljij^l 

<oli£ J 4j L v . u k dilj j-U-> Jl CftAjLiij f>,^.JJr> ajij BjLyV fr^J J'"*"' ^' 6^J 

: "\ 4j^!I : jlCjJI Sjj-j J ^J^aj j>jy<JI 

jjj lLLj (j[j C-ili^JI >>-§Jl3 /y> cJU>- Jjj iL^>Jl (Jli iil^JL) ilhjlz^jizJLsj y 

:V> 4j"3i t(jj_^iJI ojj-j j diljij 
4JL vu k 4JI Luic aDI L^j ju) ^1 ixjljjl iluJJ ^(c-jJ Lul ivij Luic aDI i*xj j«i 

JA3 tjJVjJlj ^jJI j M-i±£\ 4jjuj5j j^M' "J-^i L) ^Loj3 4a L v ^ic LwjjJLlI aj|j »jj3 
jj »J>-LJJl (^jlwvJl (jk Lll> jl ^Jsuja C-02 (_>iujJ Cl> LL u - V aJ I jl Luj LaSj lj^-J-« CjuuI 

jU dills' ..iluLS'jjJI cjLSUjJ^Ij jiljjJIj »j|^JIj JjUII <uj--u i_s JJI jLvJI c^jJj 
»_jaj »LjI * J^ SjjJ L#J ^i>j"i!l i$y>J\ (_9!>LiJI ejLajJs jj ojl>-Ij ^aj ,jjj jj jj j^i! I "UjIs 



.»Y' >i tU>j)l'i5!"j »_jJj — iiiLLjjjJI iclj^ll <xl» «ijj> (^) 



\\r 



iluJJ JalaJI jj^jjJI i«jjsi« jl ojJjJ! / ^IjJI J^aiJI 



jibl <«■'■■*' ,*Jl~fidlj 6^'>^' tl>* 0J.cLg u .ll 4i>02l (jj ^-Oj^l i_9^liJI ^ o - u L u j cJ HfiVm 



(_^9j J I v^ I W 



l*J* 



>— u l u J I jIjjju-I (jl "ill .fpgalh «ij 4J.I.V.1 Jl*j' a1)I 4jl>j (jj 4-L£ IJA ( _ r oJl 

<UJju (jl 9-fVp l5^-" vOil l l-'iAi/* Jl l.o.'i.'w Uj -Jvfcw u l l >.ll J iutiJ I l.)-£J Oj^"! C^*** ',^ 







ioitjjj 4aI.hjlJI (3jLL>JI ilt^Jl SjjJUJI i±j_^>oJL> JjLJI J-^aJI J Ijjj LoJaj 

IftjUu 4JLuL>J J-aill lift j afulj^ajvj J-^u c 4Jjlajj 4ojj yj ^Jsu^V. ^ J-st-^JI J^-^l 
, (AuJ I j (JjSlaJI (vJJ^jJI JjLxi dl o yj dIjl; 4Jjj£j U *l_^> 4-JU^u 4jjl£J 

ijjjii (^p jJSjJuj J^-^UI J-aAJIj J-ai!l lift j 

(Lgiuj-su y jj ' * • M u^uij U_S <y-lt i/u tjiUTIj JLjJUJI Ojlj-SUI :tf jl 

I JLfc 4l j^axoioj OdlW ^ u££a 4r ^J-*' ^»^ a* *^ ^J Oj^XI U^D^ 

.JirtnTI 

ijc gib Uj iySjtJI 4*UiiI >uuil (W"^J ?•>>• t£>^l (>fllj-23tfl :LJl2 

» jLall Ju^xoll 4) ^j »■>*■*-• /«j <jL*i jj-a bill j 

jLj^II i.i.j.,nll fL>jL j— "jj^jl" <bwl>- j i«jjJaJI 4/LJi jLuJ— "jj«jJ Jjj" »J^i 

^.^■"■'u <_j.;^ :J«-Lu^s i<LajjL>dl <jj5JI ijL^jJ (-oljill Ig-ogcl 4JLwj«JI "uLJiJIj <uJL*JI 

JjH-w b\ ?dDj j Sj^ioJl Jaj_JJ (JJi» U ?4.»jAc iiy^J »l ijJui jL>iJL> Ja ?(jj5JI 
Jjj) Jj*jJI IJA...Ja2fl <j^' U-*^ (J-C Jjij UIjj ■ Uy - .' - k jftl_jJi ^^ic J-*Jl>V. ^rlj-^M' 

AjajjISI (Jjjlkj j Jacj tjjjjj j 4jjwL>JI «LJ5JI (> olj^Sill Ls-jj ^^ic J-^> 0^;J 
j LjJI^jlwI JI j^-La aj (,"J_jIS _jjJ" j <L>jlaJjl «-L>^jiU IjLlJ 4 J . U . O JjS 'Vjjju5" j 

t"3-L>JJ>Jl Sjtukllj <U)!|" Jio ti^oljJI ^_uSJl (> IpjjJXj lift JjLo <_ill . .\^V »U 
*jI_PI 4jL»5 4_>vi> CjjJl3-Ij Ij->Jj Cjl>jL ^ill 4jj£ ji>-l (j^J '"''^-'7' <uUiII"j 

.(.ji*JI <j_j5JI jj.un.0 JjJ>- CjMab tSjj3-S!l CLi^Alll JjliJI) 
dibl <ul> j <U0l (jl-. yj (j' CliljLaJ>JJ 4jJ|ja!I ^ul^jilll UjL>5 j Uj£j L«5 

j llu jsj ilbjj&j 4j^>j^1I cjISjjkJIj ijjjJIj 7>y Jjj L»fjJ ^ *U J_jJ^>- p*j v'- 1 ^' 
ilo fJj^-'l o'j*" i_i-^j <_fl.j5Ta ioLiill Jliftl puu j JIjaII (3f-JI O^j^' j-* - ' LjjUj 
lift 4jL^J ylnil 4jt»i>^ <LeLJI ijLs jlc (jj^'i,,. ojjjlo i±jjl_$S (j^ »jJI oljj Lo »le ^ i < • 

.(JbJI 

1'i.o.lfLl jj a oSj^l «- ( Jij ...JL>JI dlio ^±JJJL3- J^jJI CJJJL3- LsjI dilj yjj 

. LfrjU.;....iA,'i a L^JLS-ila L^fil^jJlj 



JjU jUj (>c i±»jl>>x; ( _ y jJI j^sLj"i\ &£. ii>jL5hjL> lij-JI t^J->Jlj 4l«i>JI »ju jJw 
4j5UI ^yJI Jj«aj JUJI Ijl. (jAiuJJ 4o^JJLi Sj5L>JI ^IwJIj i^J^I ^_wic <u >_u.. t u 
L^iljA JMk c^k! (jLJ)(l (jSlc Lcjj ^Li. L^b!^ ^j<u j5 ^1 ^i-j^l pia tiujJl 

(jllo j 4-il^S -U» ISjSjJ .jUJI Juu JS d>U>jj juiy <lij>33 JjSl «l5jl# iu Lj-ijS(l 
J-" oo&ll ili-Sl sift Oji> jaI jil^iJl ill .ji-T oi^J j j^-aLcSl ^jJuy jj U 
£jij VJ 5 ^ lP^jJI tj* U .?cJ^Jl lia JH ^L«JI o*Ji\ Jlt3 IJUL 6<LI JjSl 

c>* Jja3 ^ .?L^cj_y eJjJI LuJ JLxi Jj> .?tiijl_j5JI pia JljvI j LySJI o£,LJ 

.?»ij Jj l. fl . t fo . < j (>>Jj 4j jlS" IgJI 4jjLS 
(^"Sjj OJJjOil cijjI^SLII ^uu-j ^jiJIj oljUJI «*SfJ JjjUJI rvjlA-JI <i£p- £,1 
^y- I g - u .oS' ts-UL ^ki» <joJ$\ L 5^^ 'Lj^J^-J S-V- 1 if* u*>lJJl <> SjJjS' ->I_S-CS? ^jic 

JiLiJ <^5L<JI <> Ja .?ilil^JI LuxSJI dlb ^*l> Oif <>*« v-* 5 " (^ Oj*k> U«- 
tjjJ-JI <jjjMo cjlj«ic JJw ejJLS ajJI Lfijjo ^jJI cdIjUJI <jl tiuj.LS' SjaUsj cdLLl>^JI 
<> i^j^' c~^' J J^ ^jl fJ"> J ^ - t '- u >1Uj Ijjj -W-^v 6* oiy?JI 5jl>Ij Sj15 
pj5}j U lia .LjUJI Sj-iill <> ^51 jjjuj £ n • • • JJ o • • . yjj J_jkj JjSl SjUIl 

.LtfJUjSj o lkyvj l Jiuio LjAaS' i_i-=y jAj y£s Jjill ^U^l cy >y_jjJ>JI 

jl 4jjj^ 4jj-io jjL<j. k_ u .^o ^j tcujilj iSj^jJI 'rlj^ll Jjw tj-£ 0j J ^"->J <JL>- 

( **>J <> ^U J3j .vb^'j J^lj *l>fJlj *Lll u» 4jjl£JI j-aLlc Ulj .iijU ^jLo. 
jl 4$j\£ uj&i CdI ^i . i i. 1 1 Jjiiu jjj (jl tojjijj jl L^iS" jl L$~oju ju j-aUmJI pj* (jiuy 

ki»li>l j >-i.u u j ^ SjbJl Sj^aUI Lfjjj; Jj3 SjjUJI ^jLLJI 45^> ^1 ">li*9 tjSS'i 

°lj**«3 Jjlij J3j .(JJ^IjjJI j* _p-T ^Jji jO£ J^J j j Jj JaHi 4oJ>jS(l olj^Jl 

cjUUuij j,uoUi i±»Ijlj>.)! SJLc SjIjj^ jl Mi« cuLLUI -jljia-l ^ 4j>jU Iu-Ls ^U« 



<n. 



ifU 



P v»Jj 



lj P jA 



J^Uj j5j J JLO 4JUI o* ^*t! (Hij^l ylyJI j Jl*2 ^1 ^L.^ y.£tt J*lj 
4j:TjaJI j^ilyJl) Ul.L»5 j pLUs (jill ^,S(I toLIJ*J)j k±»jl_j5JI Jj^> JjajU i*^ 
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}l -^ai-jl cJc ^ jl jj5}4 ^ Clai j^ ii^' of ^ jjliJI > 'ji > 

: J 1*3 4Jj2j tlj-.)!! Sj£-> <> oA Sj jI j dUiSj 
jlT I JjJ-i. Cl jlp Lijj JjL jl -ujIaJI _>«jj J43 lAj^-stlg.* ^ *! Itkf O? ^]3 ^ 

SjjaJI »jj£JI (|5jl2JI ^LSwLi ckLSjLII unLul oia jawUjj Jj^liLu jLtu U Ul 

. J^IS JfLSu L^k ciyyj jjSill l^L£! 
Jfv.fJIj ',J-> J^"..i ijLuJI ^LfuJlSj* »^a1I dDi iua!>L> i»lj jl lift L*$-> Uj 
<jA ^ (J^ bUicI ^Jojjkj^j jwj J5Li ( JLc jjSJil UuLiS j oLjlu U o x >J.> T~°¥- 6 ^ J ' 

:e%sl 



JjljSJI jj i*£mi\ iAuJ! oVili>VI / idtiJI J*All 
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JV^j 



Cy**} 



J^ 






JU i-jl Lij.l,..i.i) jiiu jjU 







«?l 



\*| 










jlj^l j^ jj£ IjLj-i JjUj <jl >**■• >^-V. ^ '^Si^ 11 '^j^ll (*2j U-U£ 

t'ojji^ *Lvil ljl*L> <jl *LJjii) (j£«j c4JjLSJI jLi-»l <>>->j U j .jSLoJI JJjij iljb^-sj 

i_95ll>lj jJLIiio Cj^Jjwj Lai I tSjjljvJI Jj_uJlj j_uoU^!lj (Jj5IjjlH oaio U J Lj-w^! 

f-Jj Jiu \yyj> <jl (jjjyikiLaj ^ t-LaJjtl! <j5J .o-Ull cjULSLo^Ij (jlJJl jjk; cjI>jI~o 
.LSI j \^Ji\ *$}£ <jl ^LJ.g (J'Ju. Cy£\jttt Jj-^> J^* tA^^ . o jjloi I <jUJI j J^>- 
d\ dLLc t US>3 ,_u^l ^ Jj^l c^LS ULbi :jr o£Jl ohju 4JljJj 5iLJu. j L,li)!lj 

j (JISjj jl^AJl *2j <jli .L^ko^J luu-'Jlj "ill lijLS' 4- i - mj . LJ I iijLDl c uJ 
ii«i-» Jl 4-uu.iJb ji tSjj^oJI *U>!>U 4-uu.iJL. "il "i5jl5 JLia> <jj£. ^ -kj->JI jLcl 

jljjj (jl «V^ jJ&ljJi ^yA t»5b *~<ji' ^jic (jjibji-w j-iuill (jl jLxLftL; (.CJjIjSJIj .OjjU 

(jl Jj >t5 Jt-u3 4j5 O.LUI Lol cLiJ i_j^ j_j3 cA^ tJjSfl |>Uil J Ujl JJJ .l^iy 

4.u.-v."J I Ljull <jj£j <■ *MJoisi] I SjaUaJI JjjL j (jJ*J t_MJ U-lic ^1 *2j "^ 4jjI£JI 

.BjAliall i_ijJaJ iSy^> u' (1>° (— «*-ol 

i-j^jSJI (j^k« .ISjLDI j-jjJJi) 4jL^ j ^^SLijjjj cu-Jjl <— jjL£JI -uiali U lis 

.(((.JuLiJI 

(jjLxu JJ (jjJJI j-iuJI SjUj i_9j-<aJI jJjJI (Jjj (_^Laill JjJl> ^yA iiajukll jLL>ll 
jJLyj VO* f^^ .bUuUI lj-u oia ^Laill JjJl> (>j .^jJI SLpJl j OjL> j^3jL>*4 

jl Jj-i, II a^j^oajj jj-oU^I j>-£j i_Lsmj Lojie ( jJL> t^UJI (jj jJJ^ Jl <U~uJLj L«^£ 

<jl cfcU-LJI ^ Jj (j-JakVllj ^UJI Js- ^^AA; C4-^ Cj3^I j <jfJ .O.UUJI 

Jjj-JIj jj-^Lc^Ij (jj^IjjJIj Jj^JjJ! Jl* ^Jikll jLLiJl g> oy^k *-J->?> ly^v; 

jljjij (jjil jw^uj UjJmi .(ji-jSlI 4J%SJ 'iapu> CjLa- L^JI jL«*Ij V^'j OpL^'j 
Jlj-JI j^L. |j£aj .jol^l <> La,^ jl Jj^l jJaiJ O^jaII ^Ul jae ^ cSili^ 
Juj (jji j! ^'(ji^j Laj UwT Ij~> ll» ^^JuJ (jl Liiiuu Ja :<jIjJjJI <> jj^ j (jJljJl 

?(jlijL jl JljJjj cjjJJ (jjJ>_yu (jj>o J^j ?Llil>a» 

. JU.wJj LiLai )t« (jjLbCu a^JI dilj .UiU L>u)L>- bljjj- UjJ ^LaLtll )y>--> ^ Ijjj 

.ill^l <> jjj-j ^ LaJI 'Ly>\ J* Jj^x>JI viL>Ui j-iuu ^ il^i jLo-l jj^ 

(jjj> j L^JLuI v**^! ^LlJ^'j .j^LaJl J-*ij ^ ^LaLJI ._3!>LAi>-l Jaaj J^jtf j^'j 
ij>_yu) 4^'n (> JLtu^l 4jLc !_!->.; (jl5 IJl L&£ aJSJ^-l jLu UjlCj .L^JUajl J-$~u 

.liSj IJ5 _Lc i_43aju lia Ll.j->- :v_>ljj>JI ajjLj jkiJJ 
JjOJIj cioLJI (2sjLJI i-»ljj iJj^^il (jjuallJ oi&ij* ^^ u' t^^-3-^3 ^-^ 

jj£ oJlxoJLI illa^ll (jj Sju>. iCjjx^o ^^SLJjjJJ w> JJj .4JL>L< ^j'i^ c^Jj- 3 <>° 



OjljSJIjlSu^li^loV^VI/cdlJdl J^l WY 

<uLi£ J (^jJy y>j .iy>Ua}\ .--ojaJJ l.j<Jn.'i.» Ljujjj ^Jijj ,c*I* jU»l j ~^yoy> i<LoUJl 
tJnLj«i> <> ;LwjdaJI i±ijl^SJJ dSjls ^ lo-O 4jl>j jJjju pijIjJl j CljjI^Ul <> L>*^ 

tfJSj tSjJJ^ alij^lj «ul3jJlfl I Lt>Oj|j3-;l <L>j1u alSj^l ^JLoijjjj J«AJ-*Uj 

j»j2j _^i tj )f .. „. . j j |j3 ^L. j \\>\ JljJj J|_jaI *L>I juaj <jl (> "^Jui .^jlill (JLoO 

(jLSj . (^. lLu i ) Jl*j 4jJa^> j L *u ... u .o 4JuJl« uui JjLoj j^.1 Jl^jj JljJjJI IJ-& OH 5jjl** 
i. u . J Ij j f Lrt . UdJ lj3 (jL< (jliLj 4->lj Loj Ojj i « • —> ajapl 4-JiLg <jliLj <L>-lj <JJJI ^JaiJI 
(jl5 <(j| (jjj*. j t(jj£jl cJLkwia j \jJj^uS\S j jSljiaa y^aji-j > .1 ..fi.V.I lj .e-LjJI "iJUjb yb 

jIp 4Jjj^ J&\ LJj_jaJ15 j cd^jjJI cjj15 jits .5jL>^>JI LfjJ jSIjjjj 4.Ja^ j jjuy 
Jjliil cjj15 L'i . urtj .o jj .JjIj^kII JUiwI Jj5 vj-*^ 5-oj«JI L^JliLj ^J**^ JI3J3JI fjSj 

Jjas LwUI j jyJli 4ikl« j ^15 ^^aJj jL^JI i±jjo- m^ ^U <> ^l^i J 
3UL- d£L> ^^ Sikiil Jl ^^ ^^s 4^.^ LJbJl iuJI j^i^l jj , Lo->«a n 
iiojikLI iijkUl ^jSJI (jLiu ^LUJI ej_po enjl |j£»j .iijllll Jl >-uAfll ^1 ii.lj-a-^1 

.<*>JiJI 

ct>.A>u Oul£ (j j'i I I Jajw Jj .Lx-u 4jl«I -u k lo jJJ^V. r^jjJJ Ji^"^ ,»->-u.o yl^ 

^JUjJl oJl5j .5jj2JI yP MjIs jj^j <G£J tlij_^w ljL^» 1>oj iL>~u 4jj>Jj cdIjL^JI 
<>p ji» Y « * y>o jjwj ^1 ijyJI IjuI «JLu yJ cdIjL^J^I oi» u l ojlil ji L^>U_^I 
lj~«jj (jjill *LUJI 5SJ .i^uilc ijuid 4j_/JJ jLj^J^I fjL <jl5 lj£aj .J+>JI oj^Ij 

i_«j ^jjJI iojbjjfiJI ^jill t_»LuL>.| Ij^Uai-l 4jj15LII OjJ-a. cJj r^lj rlj_))l i_Jj(_jip 

. JjUJI jL^I *Ij3 
ch lj-?-'- 9 * I>v Jas .4jj15LII ^j5y <u-ii j^-iJI J "&jy> ~*->y>3j l^ii »Li>JI ^1 Jj 
ejlj^iiil ik-/l_^j cUUJI ^jjs-l _^>.L>JI j^sj . ii-SLS" Sj^->-Lj Jjj^ pL<il cuw'JI 
<(J£J jUaJ^I &£. j^-bJl ^_>lfi Jj^JI ^iui ^jic "^jjj rjJjJI ^j_jAJJ cw^-j -U*Jj IjW^' 

jits . ( _^>J11I jLj^j^I i±>jjj>. iJl <jL£u S^OJu jai 5jujj>. cdUjLw rjUHI cuL.t.5' 
jiS'Ijj 52jjt yLiu oUjLw jijj 4jjjj. itjfcj jL^J^I k_JJ8 j Lj^b *UUU jIjI^JI -tj^ 
jjjJtc j viiljL*-^! i-xfO 3 ^J*^ 'y 1 ^! u 1 '■UUU ol»L3I r^ljuJl 0JA5 .L^jlijisj rjJill 



(jllaj s-LaJUJI ,*-«»jj ^j3j~° j^ W^' l^L" -ij&*j <jlS coLLLjl^-l JL>ul aj IjSLa 
_^ljj>. cjwusI c (JL_>JI .JLtl j Ijjj (j' £>° ^IjW^' (*-^J .jJajJJ i^jjJl jJpUII 

Lfri.>w ^lll JjLiil Lol ,4jjai\j .^jjLjl ijju J^-aij - " . 'i ,a,.,. » l J~j t_^_xJ 1 i_3LaJ <; 4j J 2^3 
£►« jjlu (_g ' ^W r , ^" L ^ CuJwuj il (jj iejliu (jl.JL* Cjlj diajj L^JlSLa a U - j— . i) jL^Jil 

.^k>Jl 4^> 
(JJJI ( j .jj u .0 jLaCl Ji» 'U*^ 3 ^Sj^ 4^*laj> j cWi u' A*^^ A- Ja X-u U IJU (j£J 
(_^LjJl (JJJ^L J^' "^ •L^ a ** , y ^j£*' J duJL>JI 7*iJ^" J '^i***' 3 4jjL£ l^->l jJJ*J 

(jj bj ^ . mu jjj; i5jlSt)l <jl jjU*>Jl jJicI L^j cJy ^ill (^jljjjJia cjJLsj .^!j Ij^jj Jl 
,_^>L« SIjIjjj yu (j' 'LJLJI Lujj tjLxc'il lla "Ly^Jl jLpj^I! omiy ja! 

4jutu Lo y$& s-b-JI ■-U...T' (JJ^-J t Ijil .LSLy JU-ia ^1 .aJJA (jaS Lobl idwlj Bjiaiw 

y-LJJI (> IjjjS' <jl dlJj :c5j-=>-l IjL^ ^Jl-La J.luJ I iij ajut Jl iflLo^Lj .J^UJI jjjjsJI 

j wUalw jljjl Jj->^ dijjjl J jc: ^ ^.J^Hi U^" "■ ■' <t -*^^- 4 >r!^ joLJw j f-tf-'jbj Uj^i 

.Sji d>j-> (J-* <jjJL>Jj {_j-»LU I Jjt><-> en jLcu jI JjLjj »Ij*3I 4jui (jl i_k .jLojsjI * ■ . > I ° 

(jl ^A L^jiltCj 4- j .t- u Jj. I I jLLisil ale a^3 (jLio <L»J&ajvJI cdLj. k^i . 1 1 (jj BJl>Ij (jl 
^4j (_>Ojil \tjyaxi jj\ ii-g-t-lg- t-.t.«..^v ^Lllli ,(_^JL>JI xj yA3lxu U uJLt aixJI Ijjb 
J«L>u 4J5J .JstiJI IJA Jll i_jujJ>vllb M.gUJI ij£ dLaU tj*jJI CjL>j^ Ji» rj^-> 
BjSJI v_jlLS J iaA^aJli .j>^'i.A>o (Jill tyj^jitll ixajJa 'Lff ^UJI «JJaj <jl iij_y« p^J^ 

IjSjba .yiJlS < 9 J I 4juj t>j 'Vj^-' SjIjJkJIj ' c5 J-^ Ja-*-^ (l^i^- 4 4j!>U iLy Ajuojil 

jl « - u— .1 .i l'i5 .o. ; J^S .JaLioJI ^3> iwljJI 4jA,^> ^J^yZ CjJ i^—^l ^Jjy u' l 1 ^' (C^ (C*^! 

^Ujjjb ^JpLxll jjSI |j ,jX> j-aLjt-j cdL>j^ ii)jjL> 

jL-aC^I (jl dlJj .LuujJaJI 4jjl53l JUi J La-, (JjJuJI isLiill <j_jiL> c L'L^-I 
aUJ^I JjL> Jjj-JI Ol9j-> LoJjlC (J.lJjxJ I (jl£«JI 3L>J jlij'il Jj^-> -^ (((jiajj)) 
jA Laj| <5jlitJl aiLL; Loj .Ju>l L ^Ji . ; J I5l_^i CjjL^>9 <tijjj>dl ijjJ^I Cjl>j CDjjUui 

^■jk; (jiSljjJl dljbxiSlj J^^-Jlj *JljJ_}JI cdIjL^J^I (jl dUJ .SjLc^I ioUI^>I S«-bj 

jjjflj L.U a > CjjLp taJUJl j jLai9l oSI «U>-U5 l l.^.n.a't SjL>uil CubijJI tp*>- 

J3t . 4 = w j . vk , l I jLLV.oJJ Loy«j »jSI _wvjj>ajj j (jj~i *' u <l*»b> (jj t -l_^J->- 4-C_ja>jJ 



o-Lill (> Ijjjj <jl dUj 4_>JlLjJI SjjjJI j^lxij LuliLJI c^ljjjjilJI JJ dlJJ *Ijj3-JI ^*-ji 
?dJJ ^lc 'Hit LJ J yJL5' cj^Jil .ejjI^SU iJ>jjJI jLUil J (j^AJajj IjjLa 

jJi t<U>-aJI <U*jJ=JI lijljfjl <> 0A»uul CjL^jJI Cu-vj (j->jwJ<JI (jj«JI Jiuw J 
JljJjJI Jlo 4_|j^ic»- <uiaJto (J I jji>-Jj (_>^L»«-o ^lc CjL>jJ jjJUj 4jj3 jjiu JljJj Vj-Al 
<Jj*a> <ukw e5l ^jl^ jLclcI (J I Vj-^i f»Jj ^'^ j»^ j f u .i- u . o lj3 <jL. joJ <jjj| 

jjLJ>JI (jl jjj= . ^Y"\ #U IjjjjJi J (jjIjj ^4-^ (_Lotc <JJJI jLci£^l 1m io-p 
ciUL a5 tplj^Jlj iJli»Jlj ^ji-Uil <Jjkdl Ji. l^iA>i\ jLLiil <> 4j*jUJI LJL^^I 

. mA <_/>■ mr i> j^jj jLL ot j>j 

CluLS' IJI U ^jic (JtSjXJ l$J^ 4jjjJ*3 «Lj.«-uiaJ I jLLvjll ioUJI iilfDl jAixjj 

jljJ.'il £>l^ SjiUI iiKJI Cj$1 .d-UujjGJlj ^'ull L^Jwj tiJj*i. LJW rubuJI 
ji^U'ilj Jj^jJI JJ SjSU j^jj jLU \o j>J IgJu 4JuJ| J j^j jLU y« j^>j »Jjj 

.(JjJ-jJIj 4_ulaj_ol *j|«y|» 

tjAa-a- Jl s-LLJI cuUjJjj jljj^l Jiij ( j-= fc '- , -'-l j^jJuJI Lj>jJj.'tfu (J-joo (jjl j5J 
jiLoJl (jl jjj. cojlskjLH cjL^jJI J Lt*jJ="JI ^jjljfJI (>e 4j>jUJI ojLsjJI jjlc J ,»Jip 

.i_9U-i>l OJj«_> Cioljjl 4->jLaj3^l 

JsLi^lj Lj-Uil cjIjjAjJIj jL>JI <JjI~w elajjl (jl (jjoSjjM^I ftljjjJI jiSjjj 
tojj>.|j 3jl5 jl jl>Ij jL ^ic L»jj51j j-=uLi ^ juMz ^j t (ij-y-uJI)) Sj&lii Jl* <u>.ljul 

y-UII (jl jSjJ jjLJkII ^liijl (jl Jj .JjjuJlj OjOjil ^.IjjJIj JA^U^I jjlfu Jl JS J>JU 

4jJajJI ujj^JI Lfioj i^uijJaJI viijljfjl &J, J d^jSllj |»^— Jul (jJ^Ai Dril 11 I 1 * 
.4jJljJjJI £jJuaJI jLLoj Loj^jJI -oljjJI cJljJal JiS- 4j^IjJI jjJjJlj CjULa-oH! 4-Sjjtil 
t5^J^ J ^Jj*^^ 4jwL> J OjLuJI jwJ (j-jojj LuU ^j JJjIjjf^ l5jU (jl Jj 
(jl (jfwu U (juij OjjjiuiS jji; u'jJ^J LjSjj J ^J*JI Jj^jJI (> rjLlll jJ^JuJI 6' <JjJ 
Jjaj ^ 5jjJj>J| ( _ ? ijj| jLpli .BJl^JJI CjL^jJI J ia^il 4jjoX>JI jLUIl 2uu J J-^^J 

jLUIl (> ^lill JUUI <us jIjjj ciij J JijM (jj>Jj L&jl>j j-t-utoJl cdUIj^I Jl 

• c5j> ^11 ^JjljfJl jl jjwsb^lj Jj^jJl JjjL J xju Ifio jJjSj (jjil Jl 4j«jjJI 
jj-i.^1 JJLxJI J CDjSj ijAjJaJI CjjIjSJI «j 0Jt>oul CjL^jJI Ojj3- IjjjLjS' JjU 

J! <J J I (^^1 j. >A . ->cJ I (j<LI .Laj^j Uj cjjIjfJl Jj5 U i-iLuj ^yie <jjj«i*JI (jjjiil 
^1 (JjjSJI (^mjJI vijljfjli .Lul-J lijLa ^Ul (jjiJI (jjfT ^ cjjIjfJl iidS jbjjl 
L^x: j^jj jLU Vo jjO cuiiS' mtj ^^A^ (^.U (jjj Sj^lll ^b^jJl ciuj-i 
(J LfJjSJ i±)jljSJI oia Jiaj (Jj^jL IjJjju J (jjjfij^l (jSJ .LjLuJI ^^b o=uL>o 
jj|j iijjL. !-LaS ^_jjJ> (jjJI ((jjjj|» jLxel (J ajji <. JL> ,ji Jj .(^JjSJI <> jjj5 Jl jji - 



(> BJ^.|j Clu^i> iai.^ '<Gj15 <jl jjj .j^J J J^ ^J O*^* <->*> ^j'j 3 4_JLa-^ljJl 

^.Jujijy JljJjj JjJJl jLa£l (> i>uUJl jjLl>JL chilli CjLS^i Clw.lu3 JJLl 
.L^l culkL, <> BJjjL>^ <JA»b jrol^J JM> <> JjJJS oj\y* iJaiiJla . jljUj IjJjjJij 

?LjUall 4jLS!Ij jLiJIj JjLJ.1 (J^T cjI!u (j^l jjo xwj <>3 

Ld>o 'jij* 3 »Jl>J1I CjL^I j ^jJjj^JI ~JI "L-x La .1 ^j£> l\\\\ j»U 

eSjSI jl jlioj c^bi« ^ ^k-y Vt*\ S_jL Jl}Jj cjjJjs- 4jLIIj V 4jJUo-1> ^yj 

CjJj Jj]\ j-iuJI Cjly-JI jj .51.HI (jJ^I Cjl^i-JI j j fLu . /t ljA (jL-> j^-> ^^^ J 
J (^La-Jly <jL< Vi^ - ^ ^' -^^t! *>£j*3 ^^J-* V ' ^ *J*^) ^Lrf ^ ^J 
j ojSjj JljJj cSJJj 6' <bJ-«ll ^yjj -jJ-^'j 4-Mj-JI L^' CjL>-!>L3l .Ky J.a S - u, ., " 

jL^il dlJj j U. jLiii^l 4ju-Ij jljJ>l Jl ^ .. , .. ! .., , . I J 3 (jL. Jl vj 5 ' i*J Jjj^L* ^° 
c.Lk£Jl j jly.^1 (jl J^ -W^l c^'^lj ^^L^^l (^ ilijPj J2AJI (J« jjjJ^j j>-^II 
jji 4.u5.u. Sj^-j t_iJI i • « cujUj cj;^. (jLUI j ^^ 4jj15 tfjS-w ^Ij3 £ (_^— J' 

OlJJI Jl V-JL. IJUi .(jLUIj Sjjhill v^l/tyl Ji> Sj^Loll 61-^1 J IJ* 
iJ^T cLJUJI .IS^I ,,.,„->• ?,ylj**JI j^oJIj UxiJI ULio oijLlu Ujic luUI 
Jx-jSl o^JI Jl Lu-JL, IJUj .AjjUI jiUiJI ,jp dUU c^Jj-iilj ^j^JIj ,jl32Jl 

. 0> ?4***J=JI c^jl^l (> Jj^b ^.jb <d c5ill 

cy aL>-ii ji jv^JuJO »lj5L> oJL> ^Jjlj^ J_p- »jJJ^ (>3-a3 lltic j»Jj^JI <j'j^' O^ 3 
i4jjjj c4jjLaa5l ^Jjl_^ bp-a cosLi-i^l t-La^l jl (jl£il JJl>o J »U jS^Jj jl (JJJJ^-O 

iL»o .. \'\'\ , \ j«iy To Lf -,. Lf j. Lf j .. \'\'\'\ jjl_^i Y> .. WW ji^i-' YV ..«'- ■ j . V.j Uj^b iL*j (\) 
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: dill) (jjj c 4 j . <jj J n -. 4- c K. n 
:jio (. ^-i.t-x-iif Qjlj^ • 

.<Uj3 Jt>l (JJJI (jl9jja)lj fjj »j5 . ^ 
.4JJ3JI »jj ol jfi j iijVl k_»L>v^i . i 

.(l*JiL» 

.43j£j U3*j2 i * a & ."V 

.IjjjS' dtlj ^jj Ijjj^J .A 

.*jJajJI *AJuu »^3jfij Luj «Wa5 JjLo t4-ujj Ojlj^ • 

pjS ^ C»JaL» ^yill oljioJIj o^lj^^fl OjljS Jjw <Ux« ^j'j* • 

j £y£}\ £>o$L\ <U>Uj .Jjil! ioOl i-jl>U> 4*s3 JjLo 5jjUu5I OjIj$ • 
Jal j J*>iJI !&!*> dUJiSj t^jj Sj^j j 4J0OI oLx^jI i^5 dIJiSj nJ.(|iL1l ijyj 
.j-^xo dUU L»Jj fco »M»d! «uU cjL>jj Ujow «Ua3 j (j*ij*d3L#JI »i> »LI j^w 

v^jilij ljjL^= C (jja-jJI JLgJ J^jj j^jlS CU^i j£jj ijf/ik; Ll^Lj f-Ai I?- i] ^jis 
Ijjjl U-> l_>=-^3 lij ^>- |^_jii J-£= Vj^ J^-fc^C ll>c£i <-4j Ij^^ 3 ^ ^ 'j--^ L*^ © 

• Y • : j^a) 4 ^ 04^?}-^, iX/Oj SiiP^jJiJl alii j ^JiU-J ilil^s ^Ajo^b 

*La2S~,lj ^jAjUI (jA^ai (j£. ^ojlj yijSlI j jJ~JL> dlJjS ^TjHJI Ujjlj U5 
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t»jljSJI ji 5^fc*JI iAuJI oViU>V! / cJlJJ! J^iJI 



•LjiC) <r&j Ujj~< 4.*uAi.na aa^i.^,11 (jlJtkll 4~eS pjjJJ Lfcjljl >^.uA.' -ill <Luj15l)I (_>£uoaII 

j— < jLj^Jl <t-^>3 l <uLc Sjj&LS 4jlL>- (jAjjJ u^zj* &j*3 j-***^' j^N-" j^*j' <( -^ >s c(»!>LJI 




.4j^jJJI <i ' i. hI Ij o'j*J' 6* '^O'"-^! ^l-^wj ^ImiI.h ^jj^i <_^oL*Jla (i _ r *jl>JI (jLbSJI (jLaoJIj 



OjtjSJ! jl <U£»1\ 5AuJI ctfiLi>yi / dJISJI J^iJI 
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ijljSJI ji 4.«jfri,ll UluJI oV>U>VI / oJtiJI J**JI 





»jJ*> sGjlS j o^j^l oliui? oMajI OujjI obj>J 
JJ*- ^ 3jLi»5- l4Jp li^lj Ljlsll L^JLp ULLi- li£l ;U- LJs ^ 



jjljSJI jl k»^J\ 4AuJI oVMii^l / AJlill J-mJI 
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Ojl^SJI jl i«Ja*JI i jWI oV5li>VI / oJIjJI J^iJI 





jjujw JiJ LI JUj dill LfSjj (_jjJI (^-<_jj uj^y ^" 



tlu&l) 4 ^jj~\\ ^ Ua^ li'tafj Cj> io'lf ^ HL^S J^j > ..(£ 

^oJi) 4 cp^u'T «jjj ^1 Jl5 tJ> ^_£ d ^L f \ J* vU=>j } . .( \ \ 
^ ry }j*j dJ) Iw^ 3 M''^*^* ^—4^; L^^^^'-iO^' J! C*^' ^L* ^ ..(£A 



.< > 



.< ^ 



MjjjJ (jj (t-^ y i^ H Ut& (_>ij il Jp (jaJlaj (jjJJI L)jJuJiu JjJy «-!>Liy si (jl p-fjj 

i_)l^li L^_j3 <d (jjLLI L^SLiu Oa_£j| Ji^> Jj t^_uj n j < I c (j^uJj p-^O J! ui J 3 J, r! <_£-'-'" 
'ojlcUJI JI LUlJ jiLSJIj (jjjil J.a..::-.-ij> Jj- L> IJI s-Mjj^I £,1 ^1 c^_uJ <> jja&j 

0j_^ j »lj£JI 4jL>v^JI JIju <dll L$J i-JaLi- ( _ 5 jJI iajj^JI 4_>^f I LfJ—jl ^1 4j-l&JJI 

:(Yo:^l) JU^SlI 

JUJLi «Ull ^j_jl Ij^Jblj 2Li»U)- l^Jwj Ij^JJi JiJjl J<; y^" "9 ^i3 Ijijlj ^ 

4|vJ)^LajJl 
(>iaL*w (j^U^ AjtjLx] JjJXju ilLsJI jiSj Jia ;<_)JUj lifta c 4jj: ja5L> IJ-fS 

iUjjJi Cjl>jL>I (j-j «-L> la (_>ojuJ /> ;.». 5 'J «-4-jJ ^>jJ.'i."i o < .; .•>. . gj I al 4jjL g L t fl*jl ql ^jajjlLJI 

__^jj (jl lil Jj ^ 4JI Uulj t(ioljL^>JJ 4jJ|j2JI yjJljiJI) UuLlS' j L^iuu U_^j 4j>OJ>w3 
iajJJlll j_j«oj(JI J a^L^^I ioL CjlL> Jill ij^uJaJl Cjjla£JI »J>i (JP koL>jl!l oaxj 

oLJI j_jAJ (jji tJUL*- jl ils <> J-^l> U di)J5j ILj^lj cjULjuaIIj J3^jJl cj^Lv5 

flajl (jj 4- 'i . i . i . 'i .,.j UP !>La3 i^Ojtlll yxP »^L*> 2I ioL Jj> Lm dilj rfPj U' 1 .'.!"'^ J a%Jg 
'- ' ....-■>• iijLS' J5 iL>!>UI Jj-aiJI j (-jIj-) U5 tiojjull jj-suJI J Cil.a> Jill CjjI_j5JI 
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ojijiJi ji 2ujJmJi iA«jJi crt:>u>yi / oJiiii j^Ji 



. <u£LLj| ijyjj k_ijivjj aLiJI J Low <jJ-*Jjl M- 4 -" Jj*.) • ^ ll ~ i ~ J 
.4jjJa5L»^!l Ojllo JaLJ j-aj j »jJa£ JljJj 
.(_9jj^ll Jjiij (pJj) ^i-^ (*JjJ ^-jl»J (jL.lj3- j iXjJaC JljJj 

. vil^ jii <oi >iiL»a tijiil d>« jjj^ vj^ - <!>**" J f - .!^ |C <JI_3^_3 

.jly>*il j aJa£ JljJj 
. 'L'vJl..! la 4-J.i.uV' I (_5j3 <Ojji>- CjbLiuSj Jjr!- 4 ' 
.Low <jr!-*Jjl pj-^" c5_jJ I 4 aKa o jjJj Jj 2j 
jj^i ((jLioljJI)a (,jjjaj) Jl JjloJj jj-zjlij aLSJlj j~£U J.O nV i li <Jj2j 
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YiY 



p^Uj f'jucuj <u£li3Jl ».i$jj ouj_>Jla jlyxJIj j-^jj pLiJI pAJ' Jj^>j Yi° 



.(jL»>lji>- 



jy&U 



.aLSjl J p.Jri,g JljJj 

.IjjjL^ l2i> Jjiij JjLlllj jj-Jl jjj j-aj j JljJj 
<LcL>^« I g iflgj a 1 ^ l>J <ulc cjutLlsl Sjyjui r^j <*-* Sj-auJu JljJj 

.^IjjjJiJL. JljJj 

.(jawufJI CliLoj jjjj (_5 <3 ^j-^ - ijLwKi- (jj ('-^) ^J-*""^ UljJ_j 

"ijuois- »Lj <Ulel <ubj3 j JljJj 
Jjiia Low (jjjyjl »lj (4_JaJjjjJl JaJJ>JI (JJj) a*eli*Jlq <-j J .t ki JljJj 



:-»HV 

:-»rvr 

:-j»rAA 



J rj 



_j»rrr <i- 



.0 jJjS LVijj »JJS v>^>JJ J'j^j •— *rt i '*■*•«' 

IaI> o i 5 J j>I Uw. (Jjj<jjI cjjIj JjjvJIj jIj*II j cjjuLju Jj^j :— »rio <u-/ 

.(_5jjill (> I^jj5 c ia.J>- (jLtllklL Jj^j :-»ri"\ <juj 

. <uSLkj| -rljjl (JJ Leuxja lia-OJ*- »JJ> t_ AjJlC JljJj I— »r^T <tjuj 

.J_^>jlb jjj_i JljJj :_»rv*\ 4J~/ 

.L^jJj »^fjj iU^JIj Lajljjuilj jsLiJIj j-aj j Jj^j :-»£Yo <ii-/ 

. 4_jj j_Ll jlj_j| jsjjsj I^jj5 IaL> ^lal jjjjj j p-^a^ ^'j^j :— *iri <J~' 



.(jLilji>- Jj jlol jjLa-jlj jl_jA"il j »jJac JljJj :_ai i i ii~> 

.(jljkAAj J-Ojil JJ JjLol jlyxJL JljJj !— &£0' 4JU4« 

.iusj^Ulj 4j5Ltol j JljJj :_aioA ii~> 

.(^L.1^ j »Jac JljJj :-aioA ii-< 

• l5j*JIj lW u- j^^ v'j-Kj »LiJla Ojjjj>Jla jIjaJL <UjU Jj^j :_»iV^ <Li~> 

-rl_^jl tjj ^-Ji (jax-o L^« S)ji£ <UJjI liuAA aLSJI J Jj"*j !— *iAi 4ju4« 

OUJl j\yJ\ PJ-flu JJ oj! jIjjJIj aLaJI jMj JL-S j Jj^j :_a O'V ii~> 

.(jj~a*Jlj 
.(jLjIji- JJ jlUI ouj^jJI o^j^ M^ c J'^j ■— * 0> A 4Ju»> 

.(jLjlji-8 (jlyxjlj JljJj 1— * 0^ 4jU»> 

. I. fl . " , « . l f> jrl^lj L»jl»-»l »jLaj i_J.>- 4jLjj^ t_jLsl JljJj ;-* o\T 'Li-' 

.jjb^jjjjlj yljjj j JljJj :-* °Vi <Li~> 
.j!>UI <jj e jj^ L»j J'j^^ (Jl^Jj : — * 00 * ''-***' 

jiij jji-^J SUl> j jlj-i^l <jj IrfSS' >—'-'...■■ (4jji-<) 5U.>j JljJj :-» oo y <lL»> 

. iyi,t>j Lulila (jl&*i!l 8j*<j »jl_>-j t_iUs 
La_yl <>« 6^ cjl_y<Jlj Sjjjj>JI JJ cjjIoI aliJI j LyllU Jj^j :-» "\° <j~> 

.LjJulufcJ k_jl>. jll«J alj^jla Lftjli-jla d LUj 4jj5 »Ij-£JI 
.jiA..u.u <J JjJui JljJj !— * "I ' ° 4J*«» 
. Sjujil ,jjS, j <LuJi£ jLj 4-uLel jL»oJl j soke JljJj :-» "\0t 4_ju«« 
aJAj *_oljJ>j (jLu OJlC aJA (ffJJ^I i3j-i!lj J-^U j ajJaC JljJj I— » V'Y ii-i 

. 4_>jJ_0_j Jl OjUto 

jj^U'iflj oLiUuiil .Y 
.<t£L» cj_»jj c_ij^jj a^Jljjvl (_3jj>oa <t£L» j j^L>w>JI >_3jj>o J»j— < : A* <LJU4« 



Y«n ii-, 

Yi\ ii-, 



.LjjIjjJI o}L»L>JI <JLLuj isjSJI j\yj Jyu 111 
.(jLjKi-j >fjJI '■Ijj L» j^U 7-,.,,i.o." i_i«altc 

.qjUII ^ >i^ i3j*J 4JL>-j (jLcuS i—aYT • *ij-»> 
.Jjuil ^ I>j1^ cxoJl» jIjJLj j J^wj 5v»i^ jU=l»I :_aVVY 4J*j 

.jjj5 jjjfc d)M»j JjUil (^o Ijjj5 <UJl»j 4JL»J (j'-> i M l-aVVV 4Juj 

.i_oljiLj (jjUJI i-jjAj OjjI^ Lj^jj Vj^" j '-^ j u^ At^ !-*HV <l>~j 



Ufl 



jjljSJ! 3 \ 5jo1mJI iAuJI oViUi-Vt / oJtiJI JrfJUl 



.jIjjo ij^cj 3JL>j j^j j jil jLoJI :_a oo£ ii~< 
<dL>j j-fj oLw j cjjlj U_jj d>jjvjl cll»Ij J-ajilj ojjjaJI j jUajl :_a o*\^ <tJu« 

: oLJI j^p .f 

.J-uJI oL« jji : _aYV^ <ii~< 

.s-^«i 4jm Jju J (jj^ JjjJI °L»j jj^ • -*YVA <<J~.i 

.(jljLjjjia j oLil jji :_aYA\ <Li-< 

.JjjJI oLw (jLaAJ : _» iii <lJuj 

.s-LLuiw^l S!>Loj 5Jl>jJI j jyj-iJI »— >jl>JI : 1 " 

.»LSJI J^Lj Jj 4JL)j»*(j 5j-auJL i_3jb> (jifilJa 
._» A* 4Juj JJ Joal Oj-auJL i_3jL> (JJ^LLj 

.jlyJlj »LiJL i_3jL» (j^cLo 
.»biJb (j^clij 

.»L£jb (jtclb 
.Oj-auub i_3jb> (jtclb 
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OjljUl jl i,gul\ ^yJI C^bU^I / OJIJJI J*i)l 



U1 



.J=L*iJI 



CjI_jJ_i OJlC CuJIij (j-Jju^l J 4.o.;Jri.C ipbvj : — &Yo^ 4J~i 

.jbjoJIj jljjJI j icU^oj OUj -L>J : -J»YV iiw 

.Iuj^ l£L> ^lal (jL/ljiKj (jtclL : -a YM 4-*~/ 

UJL> ( Jil tbj L^jJUl 4jjjj»II SjjjJIj (jJjJ^I j 4.o.jJfi.c icbvj :_a>YAo 2j~/ 



.jIjaJI j icLvjj Jsj>j 



_ar«V iiw 






.jIsjJIj Jj^l>jJI <tiMj'lj jlj^Jl CjIjLc t_ aju. u jljJtll jia>i 

.(jjUJI (> jjj^ d>Laj (jL^L^I JJ jjjI jIjjJI j *baj *!>lea. -L>J 
.(jjUJI (> Ijjj5 <— i5.Ul jljuy j iebvj 

(_ft\T£) 4J-j ^jl> iol_ojuj *jjl k.->.lll jjjl J3j jljty j *}lpj -L>J 

.l_jL»£jJb jLLJI XJJJ <G_|il (_yj\j}\ J^lj 

.Jj-^bvJI <ti}b'lj jIjj>JI jjjs >— u-^ »LiJlj jljjJI jL>i :_&V£Y iiw 

J-u^bvjJI i_3t>bjj k .- K flJI >— jj— u jlys^l Ja->ljj jljuij j *bjj| jbiujl :_»V11 4J~/ 

. jljjsjl jjP (>« 

.IjjiS' l£L> ^yjil (jJjjSHj ijJLjjil j *bj :_»V1£ 4J~< 

.jIjjo j ^!>Lej iebj^j ix>J :_aVi"\ <b~/ 

.3j=bvjJI jbiuulj jIjaJI j Jj-^L>aJI i_itu jIj^JI :_aViA 4J~/ 

.j-cw J e-bjj Ja>J :_»V1A 4jlw 

.j^jJI *ljj ba3 «-bj :_»\"i^ 4J~/ 

.j-cw j t-^UJIa Ja>JLI| jljjuil :_»Vo^ 5juj 

.jIjjo j »JaC i*J»i :_&Wr ii- 

.(jjUI (>« jjj5 obj>sj cjjjl j-a« j iebvjJIj «-!>UJI jlaJLtfi :_»VVA ilw 

.(^bJI yj jji^ dJ^Laj jj»JI jljjuilj jroUajJIj oj-ajJI J «-bj :_aVVA 4J_j 

. jljjJI j lebvjj «-!>Le :_aV"\V i*~< 

JjjJI «-b (_>oLfc>ol "— jj— u (jjljJI yj IjJJ^ (^^1 j-cw j '•baa «-!>Le :_»Y'^A 4jlw 

.(_fti • ^) 4j— / ^jl> ioliJu-1 ii)^U <UouL : fc. '' l jo'i.nl JJa 



\AV i,ljSJI j\ iaj&JI SAuJI ctf iLi>?l / oJlJJI J^iJI 



.<jL(lji. j iebxoj Ja^i :_ai • \ 3. 
,^wu>JI_3 (_>M53l ^bJl J£i (^ 4£U^j oUj jlj*JI j Ja*5 :_»! ^ ^ ii-. 

j J^ jujJ jIJI cjJIS ^l». aLiJlj jlj*JI j (jjjI^aJl) *bj jUujI :_aiYo <a~< 

.(_atPo) ixw ^jj>- cjl_ji«< xj~j jlol j^w j «-5lej Icb>«_j Ja>3 :_»iYA <txw 

.SjJbjil j t-Mcj Ja^i :_»t VY 3j-< 

. jfjjJI j iebv^j Obs :— »1 Y ^ 5j— 

.jb>>Jl_j aliJlj jl^jJI j *bj_j iebv^ :_»iiA 5j-i 

.j-(m j JjJ-i Ja>j :_»iiA <u-< 

.Ijjj5 UJLi. ^Jil j^JJI «-Ij3 Lui *bj :-»ll^ <b\w 

.ejLjSaa Jujjjwa (_5jL>o j ^bj :_»i0 « 4lw 

.4jLj1I <_^b\JI JSlj Jb/Jl j JjJ-i «-M* :-»i<s« il-i 

»1"\Y (c^* - otH—' /v~ J ^-^bj' icLv^a j-Aa j JjJ-i «-bj :_aioo <u~< 

.(jjLjJl (>o jjj^ *bj>o (JJji OjjjjjJIj (jtjjJl j p- tk -s ^bj :_ai"\^ 4i~> 

.jjjui «-5lej (jLdji- j Ja*3 :_a ooY 4i~> 

oljAll <_>^jb J-"^ *bj •JtH l " °b-« (j^-^jJ j-^w j i^bj-jj iaj>o :_» o^V <U-*> 

.(JajJIj jL>^>Jb 

. ( _j-J«AJ"-f l_j V_y<il ^-b>o *bj :_» "O < <tj~< 

.i_3jJ^I 4j3 cub j-flw j poia£ «-bj !-» "\PY "J— 

,^_jjjUb jjxii ix>3 :_ a "\A* 4iw 

.^bJI (jj jjj5 J!>bjJ <— u.gi)l yjM j ifibxoj Ja*3 :_» Wi ilw 

.^bJl (jj i_3_jJ^I j^» (jJ J ^l jj-iJIj j-^w 7-b^-l (j^elia :_a VVV "IJ-j 

J^>li>- (jlS-*JI (jjj!>b Cjjj j >_ u ,i.>i j a i_jjjiJlj bjjjl ^-b>-l (j^bj : — * VIA 4-5— < 

.4jJ-ia 4jalj»Al Jiw^l 'baJl 4jIc jitl jjj CjI^Juj (j-«A>- 

jJI 4- uSu l I jIjjl3-Ij (^jj_j«JI (jjjj rj^' i_b u -' Jl- 1 ^ J Jij^*" • -At ' ''J— ' 

. jl>j i_3*^l 3j-i£ 1$j3j _aVAV '<-*«»' ji-i->jl 6^ j^bj jjj>" LabiJl 

.(julll xjbjJI) jjjfUl (j^-o >aL> (3j>> : -a i"\^ 4J 



4Juj 



■jj\^\ jl i«j£uJI iAuJI oV^U>VI / oJLHl JmsaII >AA 



^ C^-*^ lt^ 1 ^h^ 1 pj+k i>-» l*i£ J->-^J t<j^U=JJ <J_JACj o^>JL=JJ 
jfC I j a jil (jJt-o u^xtSy ija~o <jjl_j3Jlj •■ ISjJ I yjJljS 4.",o5l>..i }Uj Jjj. cSjUI 

.L.^1 t (i^L> p£io !j*lt OjJJI u+i*£ V Sju£ lyjlj) : Uupoj Iwjic 

hj^- J 1 (^J j^i 'J— ' J 1 IjJ-Ji ji IjAt fljSl OUIJIp J dill ji^j jJJj'Jfl Jb- 
JS-i cAjT (%^J tOjJJaj (t^iil tjilT j£Jj j^Jlk Uj OUlip j^JIp 4J)I JaJLi 
LjJpj UjjSJj LP jP ij«J ijsrjJl ILh- ^£jj Ja*j LU jJliM jy\ JUj <&! 

Vi uftg 01 jAZ* ^ j^c ^ ^Ji a ^jji fo^M lU; oi JJ Juj aiii Ji yLJ 



Jitjltjtajt 



UIU 



o*j*v 







:JLaJLdll 



k_jj~iu j5 Jill LuojikJIj LjluJI Cjjl_j5Jb jLii; U JjLJI J-aill j b-u LaJ*J 

Ujjj .jjj*" ^1 v^ J ^' j^ i> ^ k? tjjjll L^jojb 'U^ij^ '^j-M 
Jjbw L^JIL ^1 J^UI jx»ssi\ lo^tJuu lULoll j5liL>JI 4Ju-=^ll '<u*WI ^>*Jl» 

j p&lj^uy J-ai <.~4±j\yj> 4juj (> j-iJI Jso^J U JU j- A >jJlj (j-UoJI jwL. j^J^iJl 
lal c<Ul>- ^*J dl.ll.1 SL>vo P Jy ^ Lw jJ-o (jL.^1 jl Uolio AlyLaJ J-aAJI li» 

JaUi ■'!..,(. (jj oljy OjjjlJ U <-\y? <Uj~<3J 4jjISJ jl cUluJ b_^ujl! Jjiaj 4_i>ljAJL> 

.^^aJlj (J^lftJI pJjL^lJI 

dLj ^j tLwJjJI CjLaJalLI ^jl L$Ju.)3 ^bluj Jj^ c^'j*-^ ^j' lj ^ 
4JLul» L^xiOU 4-ulc (jL>J Lpj-iJ Jjlla* <Clu la chW i>*3 .BJL>jil ju^l <uliil 4*jLUI 

: Y • • Y »U j '"UluJI cjlj^kUl xb\ y>\ (> <jl£ ^ <jJjaJI L»kill i> 
oliLSutflj d;L,ljj {,# Uj^u Y>«Y ^U JMi. iAuJI cjIj^SII jwaSl oa>Jj 
^I^Jb jLOu Lui i^.13. Y • • Y j.U Uji^-i ^1 iiaiil culj^klll Ja-.j °<blu ^j'^J 

»j^ ^ _jj> 5jL_jj <bjJ->- ^jIj^ ^jj- 1 ^ Ijj^-* fJbJI *Laol ^jj-i Jl lalj~e J~s>jj 

alls^ ip JiliaJb (jjj-ilia l$_>_^>lia Cjj^j }Uj iidJ J UJ I jUaJI Cj-$->JI ijlj£L-^l 
^jSlI jjJ iJJJl (jLJ^I pJL-alj .4j JaJj Ji jj-b (Jl ^mj l^J^ 1 V^ J^ SL ^' 
qA JljjjJl i_L>J,Jlj k_ijjJ>Jlj ^jujLJI CjLaJ>ji t_yj3oj kijjjjlj ^jjyJI CjUljIi-lb 
lx>v^> ilu j Os-Uj JJ^j 4jiJui> (JJJI jLaJI ^Jual jl Jaj LpjLaJ>J ^y-'J lS^JI ^^ 

cjlsLiu^l J I J-^>yj <■*+>*> culj^jj^ jicj ioLfll cjL,IjJI s-Ij^-I Jl 4^-yi .**^j 

.4jl>jJI 4jLaJ> _Lc JlCL-o CuljLSJul wJAiJ ajialj C 4^a5 
«-LaJjJI Oi^ Jl (i^jl^l lj.g.A; (jl l_jJjb>- Lsol «-bj^l ^a a . r^o o^V 0' '— «^J^'j 

.4jjjJJ 4jLju^> cdIjIj-— 5Ij t-bjlj y-j^U jL^ul J^L> (> jj"i!b (jj^ifll «-Ijj->JIj 

<aI:A,» (j5Lal OuJ>_yC! t»Y« «Y /.U JM3- <JJJjJI Cjlj^Jalll (> j3.\ Jjj«-o ^yicj 
.yJJ>tllj chH^ilj ^1 ui^'T UAokJ. ^Ij f UJl JMi* i^cuL CJjI^SJ (JUJI (> 



oi>J&J LilU / &\J\ J*aiJI \^Y 

IpS. t(jjj/il 4ajJw JaJj (jjJI jj-aJlj t^i/il 4lu ^ l_^k» ^1 CjljjJiiJI 4j5IjIj 

^U^ j*3 j£] J*>o ^L, jJLLlJI t d,UL=uillj Jj^jJI Ji. iu^kll ijljSJI J* 
6^i p Y-Y (il* JMi» ^5^531 J* JaaIL. oi> ^1 oljjtfJIj *i,|j*Sl ^S 



LU* Jj y • • Y j»Lc j jJUJi jUjlJI >-^.>j| :JL*JU Uji Ulp Y * * Y f l* . ^ 
^i»jij . "JL>JJ Ujj ULc" Y • • Y j»Lc culici Sju>o1I ^1 (jl ^ JluxJI 

>-*Lux» j Sj^vjil 4aL>JI J-,">LJI ^ LJL, jSp i»*Hll cjLLxj ^yoJIj 

J&UaJI ajy ^UIl jf^| «> MSjj^i U5 .ijiiJI oLLI «> jJUJI oL».Llc>.| 
p-"' J-**J t^jjui* Ijj/j 3a>o1I aj!>U *jL»JI iljjJI r^l-Jjjj i«jjtUI lc 
jLLWo «l>Ijj t^ie (jijju ^jill cdU»I^JIj JLcjJI (jl jijjj "JL>JI 4j5Ijj" 
^Ij tijljjjl ^Li^l b^aUs (jl jjjiiJI c^uulj .LjLsuilj i*3lj£jj>jjj Liu 
LIJI J& ocLu .ixc*. LjJliL-j LjL^JI jUill o-Ijj ^1 jLLiJI ^jj ^ 
.SJLai* cj^fjjtw jJbJI j ii>Jlll jwaJIj <j.uJ.->JI jLjjSII 
Itfli-aJI cjbliJJI Jp. iSL^I L-ljj ■ -.??■< ;4sJl £Jl£ 5-^UaJl OLliJl .y 

j 4. 1 .0. » . i ..JI jJJ M O. f . l l S^L».| CjLljjj (3_^>0 (jj^j^! *lj2*JI JU*II (jAjU (j) 



\ *r ofij^j uiu / £ji^ji j*mJI 

t|j^-*il <jj Sjliuw^U ijjjjlSU^I «Ja«Jl a-Ja-yjj (jll-»£Lj JJ^JIj 1JJ-0JI 
(jjj .tt a o,..ii. l . ) a^j 4 j - ; JV.oJ I 4- u . J I Q&yut i^yu Lw I Q \°> SjoJj-all <LuJl*1I 

LfjjS aJL> ^ill ><ilji.l Jjj>- i-ljj <LuLLJI SjuJI Bjljj cj^>-I C(jj3-I 4^».lj 

CjIjjuj <bujl (j£ Jaj 6JJ3 J!>L>. 4JI i^.i-'v.-ojlj ijLcLJu^aJl CjbUill <jj (_^ai>aJI 

j^jJlC Jill>JI 4_t*Jt>j (ji>j^l »jL«j Lol>JI CliLjLwJJ 4all*JI ISa-fJI L^jjJ-ol 
, w .. A , Vj oij^l <L>.Lm f^j' ^J^J O* Vj*i ^ 0' 3jL>ull *— '^"^y^ ^^jjJsJI 
.jjjuLJl s-LoJLxJ I <jj (JJJ>3 P^3" U^* (J^ tSj*M' J^J->^I W^y Cj U . ^i . j i I 
j-2Jj Lujaja5 4jcol>J <bullll 4*jjJaJI ^JlC JoLi>JI <LyuJ>-a diUolnil 4 jTj . f i I 

ikj_pJI <jl *LUIl 3^ JISj .LmJjJI BioScience 4Xpv^ j *ki_pJi 
(jj JIaJI jj 4j » . j . j1v1 I ^ic (j&. Ju L i <jji)l v> t . J J 5p^ *W"^ 6?^ u' >- r - | ->;; 

j <L*JJiLJI ^JlC JaLi>Jlj dllj tr^Lo^ "Lu3j3 l^jjjjjjij <jl l-i.'Vj t <Uaiu CjijJI 

LajjL^jj ^lll ijubj-JI i_iLvii! jblio 3 u&p jj^Ij <Ga>0j U »Y * • Y »Lc u!>L>. 
<j£ i*>UJI tiji-Sfl cuMLfJIj tijjJjJl <jl <> cuji».j". JUJI J jk>Jl 

jj.WaJl (jj LUSI 4juiu U Jl (jblill ojji J^>o (jl (j5L»j 4jyjijJI ijijLjS^LjJI 

jLk) U ULc ^1 t^Lubj^il L_>bu?JI (Ja*JJ .4->^>uJI l-iLoC^I Lj-jlw j»L5T^J(j 

Jaj ^ ^ • i>.L« t LfJ SL>JI LLaJ^ tijUl fjJ^JI ' T U'.».j jL>^l cuLLc »-<l L^jic 

3jli ( jd" ) 4-' a '' »lj.V.1i..il (jl <UjIjJuI djj6lj .(_^aj*j| i_j5aS jrvta~i (jj ^J^ 
jj5l <jj oojAll i*Lj~-i Lf*^J 'tSjI^J' (jjLlw^Ij CiilU-i^l JUua j CjlwLujJI 

tljji- (jicl t(_$ji-l 4^_> ,jjj .<L>LiII oia ( g . <->.'» ^ic jjjj U jjl^j ^-ill J^Ij*!I 

<U^».Llll 4ajlll CjIuJlLII CulaSa 4ju*u JjJaaI (JjJ J-f^> JiJ 4J>-L>JI (j£ (JjjSjjjI 

i_i^!l ijiilyijy jjwj >±i-L->. j,u5 JSuij a«jjj (e-^lj JLA..O.I I cuIjumj dJLuui^l <j£ 

.Laju*i 4_)^>uJI jjjliaJlj (jlipJIj JjSljjJI 
(JjljjJl (j^Lla-^l SjALb <jj J^JJ JJM^ OJJ»L)to ^JlC (jLjLJI C^5jLa Y • • Y 

. ^^V »U 5jl>uII ou«^I CloJtiJ (jilt iULi ^<ujj J!>U»- L^uSj j5 cjjI5 ^jillj 
( Jlc 5jl>uII cuL^yij L-<jj Jl» l5>>I *^jJ ljouLj L^Jl (jLUI i_ l*J .c1» 

^jLS CjLjLujlJI (jj 7.0 jrajj iljj ^Xj3j (jl (JJJUJ '± ' . L'> - t 1- g . j . l . C iljL^iil 



ui»jijj LjJL* / *j\j}\ J*mJ1 



\U 



» .4jjio ^uall SJJbUil -Lc <LilUI j^Jj^lII J.>.'51 

jLSuol (> jJ->o Y< • Y »Ls JMi- IjjjH ijiujj^fl 3a>all cdL^jJL ImuLII 

jjyiill r^jlj ■'ijjLc jj£ \j\jj>\ L^j JjJj Ijl» (jaj^ojJaJl IftjIjLCl Lg-UnA.; *i! 
jjLJ*. CjO>J i;j5L)jj^l 4-ujjJI JajJI _U 4jJj£ jJJJU ^jJI 4J.L.V J I fiy^fl (jl 

»L*iaJI jljjL) 4jJjjJI OJ-iljjJJ 4jL>ouJ Jal Jmj I0-1S3 t. jtuito u£ ^ o 

Sjl>o1I j>j!>U *jUII JUL^I LUj jjjl^ »li cLlijii Sjli^c ^^Jl 6*>^-L 

t^-* l5 >' -' v t ! lS^J' C1u j5 ..,.i. J I (jj (jJa ^ « > J j^jj^ill AJJy £>£■ (i fl.j. .i.j.'i a-J I) 

'^!>*JI J l^» "ill t-y* Jl loj^l <_>L*J .hjj-jjj -^>yl j ol*J>jIlj 

uiUlj c^^jLjuuj J i*el> t4jjLsu3^ll Jail I jL^Jlj i_9li»Jlj l CD U' Lruil I j 

j La: I ^L> Jl _j*jj£Jlj JjJi Jj>L,j iJJJjj^j o'j^ 1 J i^V^'j ^LkJI 

enloiaill £>fi CDjj^o ^iJI 4-ujjJI jJjiAill «aI {y> '.^^ C£ Cj\±Jr\ JA fljjj . \ 
±>-y 4ju3jJl oU5l5Jl (> Ojjuf Ul_jj| (jl -^ J^>lj SjAill imSU idjtJI 4j1uJI 
.4jjI_ja-,*^I jtlill j 4J£LJ| tljV^I j Lel>j tL^Lia£j <> Jaxu LxoljJl CH>J 

cjU515lJI bja (2>jj (jjj cdUuj>Jl) Liwij IjjJl> IjJ,^o cdLjuI£JI bja J1<uj 

'aiu^l JjJJIj t^^JI (jj ?I_jJIj 1 4_Jj*4) oUl^.u->Jlj cLw^l CdLjI^JjI^- 
im^II ^Lill 4jjjJI r<jLjjj ^Loj JSj ."LxJ>yi\ (jljuJIj tjjllla 

."oij^ll s4j^ J* J*l l»lty pJ (jil SLpJJ jju« jjSf" L^JL o^^I 




^jJI Sjjlil oliLaS^II ijj, :Cj\jj*0bjj}\ ^IjfiJlj jj^* 



■iJjW .Y 



Wo 



oPjiLu Lille / >jIjJ' J*ai" 



Jj3 cjjj*. L£Ji U^k-ol dUa (jl Y • > Y j»Lc j (jjis-Ulj *U*ll LfJ! 6-°y 

<>Ojil t^jS'LS' Cjljljj jIjjaI Jl (_5 j| (_5JJI jjil 4juu (jjji« (j^i-<J 4.. n a.V 

,JjJ JjjS JIJj. L^jJI (-OJJJ (JJI 1; o,.vJ I <UjjJ><jJI »Uail 0JjJJ>J( -roLill 

L^iljAJlj lij"*"'^' Cl>lj5aL>JI 4_ub Afi Cjlja^jUyjJI 4, 'i .o. i J) (jl (JjjJ>-IjlII O* 
jjtCa .CuLujil ol dJjLuJl J->la (jiijjl j-u *5o aljJa-oL 9-Sjl> U> ,-Lc -»JJjl 

j3ljj> jjI j iLoill Jl xsfji *J~" d$jh> Y * * JJ Ojj^ J-<3j jLc -Le jjjiJI 

. yi9L>2l (jo L*y»£a Cjlja-aUyJ 




.U j 4JuJai\ cDliLioS^I cy> ^M Ji LJUaj* _yi j* OsC Ji ~Sjaxl~j> .r 

(jo 4jjLa 8jjl^.1...ii0 i 9i...t>-t5>l j (jjjjj j? - ^' s-laudl (jo Jwv^ ^i o~°y *■• Y * * Y 

Jyuj .LyLuJ vj* JLo-i Jl LJIL>L> j^j <jo JLo^ll i_9^ll jIjIoI ^1* JjjJI 

Jill <ULui>-j , j| Jjjjl (_pL^»3 <jj (JJJ^-j (jo (jj^ju >*'"■"■' "■!■ I 0Jl» (jl iUlWI jJj*J" 

(j5ft.gw.il oia (jl iUlWI 4-iaj jL5l Lut .^jL>JIo (jS ft . fn . l l (jo (jjj^U j <j2u*j° 

JiJI JjjJI (JjL^»3 (jl (jo t_3o ij*a &a Lu> o-C J I ^ic dilja (jiwjJl l$ .. ^w' *-o (j_jl*JU 

y«*»3 Ji)a .(jAxjJI I g .A«j ito j->Ljju U LuUs LojIj 4ilx>j (jj^-" cA- '^ ij u '^i* . " 

. l-j-LL-*- 5jjUio eiulS i->i,.,?iiSl -ill JjLaill *JJJ> (jb dllj iLUJI 




i^/il (jbjUJI d,jL^j. :aJLJSj i^u* 4jjlT..Ujjjij L-»T oUUaJ .^ 

4jjl£ 4jL1oj Jjij _jj ) 4_Uiij2l ddjlxgjjlo CliUlAi.gJl (jo 4->J-o liwl 4_>a : w2lj 



oej&i iJil* / £>\ji\ J*a*JI 



^n 



JJ 4jjj~>}| SjUJI Ouij*jj . jMjJI k-jjju*. j IsjUJI J^uJI <L>ui» a'l» 

j^-j ,j3i-3 ^jic jj>-l_pj| jjJjCL! J^jJI c_uli>. <uej Jl ^jjPjJaill CjIIo 

i_9^l JiLi ^jic Sjl*xo jJ>oJl j i*>waJI 4.l>J.JI CjliLJaJI <>> iff^oJKs Cjjlgjl 
J 'jj ' Wv '- ' ■'■ " '- " ^ (_j^" iCj^Jl >_ i . i ,,., u ^k.V. i (jji>.LII SjjJto 4-; J.J.-V.I I JL>JI 

. Y' < *j ^A"\ ^Ic (jjj Sjjill j tijjjLxji *-< Lj isj^xil 5jul3>iII 4jj^x»JI 

<>C OoljJI Cjljji>jJlj Cjb^iajjl its oijLujj SjJotlaJI oift <jl iLvJI CjJLiJj 

SjaUs 4-»u ooj"ill Sjl_p- 4j>.jj flijjl <> 5j^>oLll SjUJI (j^jj c/JUl-fcl 

.iijl>>JI ^loa^l 




5jl>uI 



ivLslj Jj&« (j* ji—i Las SjjjJI j;^^^! (jj 4-La.LJ 



<j9j Lw 






jjjti j5s 4 4j£jjj*5!| 



UjLU! ijj JliJlxJI jXoSii -t\j3*j CjIj«Su*JI 



(_)A3w ^ 



Jl 



^ 



w 



u^jSjj LilLc / g\J\ J^>iJI 



*USI ^l^iHl ci^T cjli. »5L>J j >....,." Liu i^ljjJI Jo^L>Jlj JjlUI 
jjjl ^pv^sjJI jk> (> 4jjjjj*il SjUJl j LjjJI LL>J i5jl-ij cnL.L-« 

cLjjuJI 4jjjJI <Uj-I_jj j^jJI cnljjJ^jJI (Jjj <>J ."L>M£Jlj (jjJutillj icU«aJI 

iJLjjj Jjlilb LfS.jk<." 0* roJ JJJI ^jjJI jIjl-JI culjjj^aJI eia J*-j 

.jSLjJI ^jJIj clUiJI c/fill (iIjAO-I oS. g&i c5JJI OjiJl J»i-& 




:*-jjj^-ij oipbrij d^jij^Ji j^ ^j<j& Ltiyjri j-^ ijy.*^ 8 -° 

Jjl*. (> CUjJ>iJl ( Jii\ iulSjjJI a^>JI (> Iflji" BjjUkJI ijJuljjJI L » - U > ' - » J! 

iftklo j ui^ u^o *-*>*" y^> »-9Lt>Jt jX>-\ j3-l Jjjuo ^J .y>>}>-\ji±> 

jLLi^j lAu jLUi-l ^jic j5u« j-ij^ iflJ^I cuUljj^b JCbjJ\ cu^jjm ^j^j J 

(jLbj-Jl (jl L<uj ..iitj-*ll AjjL^ 1 oLSjil (> JjJaJU 4-i>_y« ^j t 4luJI 

<> f j ' JSL.t.,1 <Lul- JyJ^>o 6^«j t iftjJ"ill cjUIjjjsJI j Pj~<l Ji^j piLty 



<- " - >.' - ^ II f'jj^' uiUu ^1 4~unj^> ajAJj .j^u )L> OJjJlsC Ljl SLol 



Jlz J^jJL. dJj^^ j l±>.i> cAiJi ^i Animal Tumor Registry 
j~£aJI (jLbj_jj en U Ij. l> J I (jLbj—' cw 7^^ 6^-^M' <U.i> 
j.Y • • o f»U <> JjSfl «4jL,S!I j^JJ :^JJjl J 1 ^ i-^i ^Jjj^' *f>k J^" -V 
x&j j 5-LJjJl Ijj (2)1 JJu Ljjjl JL^j jy ojjj^l ^M 3 ^-U-J (jiU£jl jj5I 

OW Ojjj^l ^>Lvj| ^ .... u J Lujjj^I 0Js-ji\ Cjjlil JA3 . 4J.I.UI dJJj dlw 
iijJL>J 4ju^j CjjL ^jJU-iJI L_jJ=uiJI (j^5 LLxJl _^>JI CjliuL j <Lt^>JI uijjiaJI 

l-f* 9 J-^^! (_jjJI jji—ylji-JI <JLb j^-ijj • Ojjj^' ^JLb c5>»~« j (y-^l IJ-» 
j i_»jv_JI (_jJL>JI o5jJI j jJLSju L5 tUU <jj-«3- Ho «-LlS JjjI ujjj^l 
jjjj^ Jjjw fa fb~"^ J^l^l °J-* J^ (JJyj .Sjbu« jji Sjj«flij 5IjJJ| dJJj 
iujijj^l S.i>jJl <> (^-jjU J_p JlSj .(jjjj^l 5jI1 ^LLall Im\.\.o.6.\\ jIjII 
(jal la>. \^ .„ j j ^1 ^^kll J[^>l (jj" : Lfl lji« r-jjjjjlS' 4jwL> <> i»o5 ^i!l 
Y * > • j ^^ ^jjU *lli j laUa^i ^i!l Syj^jJI uijjiaJI jyj' Ujj jl <Uuiu 
SjU (j 1 j^<j . .".<j^l ^jS* Ja— ojjj^l ^Ja j J^t !_*-»• -^»j Uju£ 
oij^l 4jU> (>c iljj^Jl ^ (^jj>w5j| cjIjJ cj}Lj <> oj^ 33 (^1 ojjj^l 

(JjjJ SjU r^JJJ . (j.'.oi. d j I jjj ti i .k. i . 'u ^jJI OjLaJI 4-j-q- i-'i-J I jiS i*_$"i!l ^ 

I ' j CjljioyjS' SjAp (2>jj U Jutp ^jJI _^jjL~.yl_a«JI 4AjL j Lay I J^Luj 

ojjj^l chLjjjj>J J5LjJIj Oj^SjJI ojjj cjJl>Jj .oij^l ~k~< (>c ljioyj5 
ojIjjjIIj cjIj^jII j j.jj^uo3 ^1 ^jS'jjjJijjjiSJl L>ji Uj (jLo)!l L>»J-aj 

lift (JjJ^J • a' 1 - 01 " 1 ^ I **>* | l J-^ viKfiJUJ jjA^ijIjImJI 4JuL> Jl Jm^u CjLuJila 

...ujuj^I ^M=> JJ^j j J^LvJI jjjl. (.LiJIj (^jjllll c^ljj ^ Jl dKilll 
c-Jaill j livi. ujjj^l i3^Llo jj^I LajLu ^1 4JLL.-UI _^L>o -LjJI ^| ^jjj 
..^Ull y^kll (.Uau o* (^JUAJI v^l Jj* J! ti^! c5JJI ^1 ^LviJI 

JOaXL-j i»jlill 2^L,Sll j jLjJllw ^^AJjkll jfja-bfcJI lia ^1 *UU)I J_ji)j 
.IjjjjI JL-i (_ji«jJ Vi- 1 -^' >*^ ujjj^l i^> lh ^*-» J9^l 5aLUI o-Lu 

(JJJI ^o^l (j-ajSfl Jl J-^Ow 5j->.,„ A. . J I (3^5 LviSlI <> Jyjil Ol dilj ^yjijj 

Si>._jJl ,> o-jjlft Jjj JlSj .Jj>JI (jLLj-jj L>U>)!l ^Jaiw SjL^J (Jjjj-w 
^^3 {3H ^ ^"^1 IJ-* j^=>J' J^>jJ-<" lojjj^l ^jLvjI t3._u.Jol Lujjj^I 

^LjLuiJI ^jj^Owl (_,! j^jj ".tjJiil Ijjlo ci^yi ol IJJ CjLLLJIj (^jJJaljil 



: jIjlcIj "tj>sfji.. The Futurist Magazine : jju^li ..oxijU^I is^i ^ j^i-Si J«J| ^ ^ (^ 

. Lf L>Jl 4^bi 



m 



oayJJ lilU / £jljJI J««ill 



(j I "ill (.JLjJJsj Ja^ajajj i—jjvjjj JjAj (jajjjl "UjL <J£Ij Jl (JJp ^^' 
.. ( 'LfJAjjiaJ OJjaJI j JLouiJI >-iJrrf.l I (j^S Ujjj^' ^JuL '-^J J^' 

ijuolj LVfLLlo I Ljjl (jjjiuto (>>oj LjuJjLj LLoIjaj^ ^oi^j LJl »jij' L« 6*«i 

.(_>£ lyij J I I 8 ' o..'l lfi« (_>o^L> 

<£ju2u)l (JJLX*JI (^Ijjjj! 

OjJ U 'L^j^li- ift lift t LiLs (jj lJLj-o^I c>rH!^-« Cjuijfljl L£ (_>i>jjijj (jl Jj2 

IiuaaJI oi» j Jj^liuJI Ul .iljjkll 4-o.JJI p-$5y>^> J^-> cjLxjjJaJlj *L»-^I «-Ulc 
SjjLill fl_jj^!l oa*j Jjifj 4-jpMa!I -&>J15 (_>i>ljj^li clil^ ^ o^y-H . . j»JL»JLi 

Ijjjjft li-jLuo v'j^i - - 1-SJ-jJI ul_J^> JJl^j ^jloLJI CjLLc p . jj-i > 0' ..(_>oIjAJ^Ij <U^>UI (jj 
aij cjJIajJI jLLuo^ r>JJ_yJI lijU-oJ OjL*- CjIjUjJI . . - U . ^U (^Ij^ 1 jJ-C V V -* :' 

iJUJI »LiSl cj^15j j Extinction ^1^1 ,> jLi-Sl vilJj Ji. Jl^x; ..yJljSJl 

iJ5 t-Uli-^l (il) ^IjU^I (jl lisle Ijl i«el> ?4j>viJl oift J5 IJUJi t ^^j <bui JSLoj 

?LJ SilSJI 



l^.-MA 




Jjjlo (jj Ojj i ' jj5I Jjj«jj ajj »jjJI (_>oljJiJ^li . . Joi>«jJ L« _^k>l jj^I ijl jJjj 

cjIIo JM» jLu ^lil j ^JuW q\£ cjlo. ..ILL, <uLc ^JjUill ^^AjjdJI ^l/^l 

UjjiiJ S,-jlJS)!l JjuJI lift j.o.u>.l jjj ciaii ix^UI t^ J .^^o-V. 1 1 J_jjS^I J^L> fl^J^I U* 



.l£&)\ oj3-=J-I (j- (j«j J-Ijj '«iUj Jj^j 'l^-jJJ^j fjJ^ '^hj* 11 ^ ,ji ^ {fi* 0) 



^jijy LUU / £^1 J^ill Y * • 

<jl UjLocI j UJ3-! IJI lia c^jliJI ^jaII J^L> j 4*>Jl cuUlSLSJI ^\y\ J5 <> JJ.rV.II 
pic ^LjiLa^l l-u-o. JjuJL. cjuiyil j5 oijSlI ^jlc ouiU ^1 el^Sl J5 <> 7.U 

.(^IjAJ^L JJ^<. (j^!l jJjSJIj .. \^^ 

v_>t*-»lj JjL-j Jj>- Jl ojLHialj ojjjuiJI "OuIjj aij JjSfl <jLJ)!l <jl y-j-^l <> 

OJp-j ^ ko- jjl <Glu e-Uj oaio L J Lu UaJ*. jjfl <jl5 Lib* IjJ 4fljj*ll LialijJI 

<gL>.Iuj».| jjjjJ J iJj^l <gUL«wj Ci,>ti.tg iLLo «ij (2,15 jas t L^jLu15 fjHj l»j^>lig 

.jjJalll xiaiLJU (C^J -^Jj ''j-V C Jt *i ^tHM^ 
Jjjuj uuJ cJj jlo iaftS (j£J cljjJu Luj Jljjil li» ^jlc JL>JI jji-»l jij 
Jj^k £->bj <> *^J ^ L»j y-^ *-.lill (jj2JI 4jIjj j Ltcli^aJI Ojy}\ jy}& JJj. IjjJj>Jj 

ja3 ..JlaJI vJZilj L.L3 ^il ^ o^l 5ij_^II S^jII okL-^Ij Lo.y^<jJI ^Ijj! J5 

Ijjjj c_>j~uj a^Jlj CjISjJII CjIjjj Jj CjjLo^l jL> Jl (_iLul> OJ-jlsJI 4jjjJI juJa Ij 
4jA-*.1»...o LsIjJ dl!j i_il»J Cc5j->^l 4jL>jl jjajwj 4-u.il.uJl <Oj^_»l i—ilui J Ijjjj 

<> L^. Ill aUI Jjii U l^u^c L»lu J5Uw 3^31 U5 tl^J -5U jt>ol UJlc ( _ r= mXj 
jLUJlj c5jIjjk!I ^Lla-^lj ojjjj^ll Oils J5bj j-- v . ^v jJlj cb^jJI J5Li« >-uj.Jj .<jli»L» 
I«Sl ojjj ^Jb-JI <jLJ)!l l$ki- IL^L Loilj ,> ILxmj 111,1 "^1 La^j i^oUJI 4i, 3 H\ 

.^LlSJI 4jUilj 

0*J^" (J^ JJ^-" ^J.3 J 9^Lb (j£ jjju jA} tCjLaJJjuail >ilb yl jA ^IjAJ^Ij 
Ifijj^o dJj Jjij j^ialJ oJ>ji\ Cjl3jJiK4 J=L«i (yU*- *lii>-l Ale- »OJjj ji>-^ (jT <> 
'ijyAJ OjAUaJI »1» Cjj^ J3j . I^jAjL, (>C k_JUJI J Sj^iaiaj SjjJJ*. CjU-« Cjlj (Jji>-I 
(jLo^U 55J J dJJj jj 4-lt. cJj ^jl_J^ jl J-«I^C '- ' ■ ■ ■ » ■■ ' Jj3 (> CjIjj) (_>4WL>- <JJ?Uj>. 

cjL,ji>JI s-LU jJajj ..ixM< c«j^L> i*jjl (> k_)jlj U jJu 5L>JI *^ Ijj ^Ijaj^I 

(jl LoJ uJU ^yAj t(j>^l *jfjJ JJJ CjjJj> Oj^ CjLi>ljAJl i-uxi. ijj) ^JjAj L> JLaA (jl 

^k^*" ^^ (j^ * J ^ cdL/IjJI ajjj .c5j-=-l *jI^ jl uLojJI (> ^>- ^!^-' J-^*^ 

2<J <> ^J*! .«i»LoljSi^l dib <> Sjj J5 J (jl .e-LoJLJJ j£y ^iJlj ..LjJ^JI CjLuLSLII 
djjj>- (j^lyi! jj5I (jli"j . ..IjP^I ^4 (j;u!>L OJlC JM> L^->s«J> 4jj>JI *\yH\ Uual Jl 

(jl5 <lL5 (>j ..Sj^yi ^lySl J5 (> 7^*\ JJ A« l^s ( yl*l ..5Ju- (j^L, Yi< il» 

Ojlj-ig <U3 OjU 4J~u u y±, m « JJw ji>-Tj ..3Ju* (ji^jjJLo IVO JJJ k±)JL» (J ill yiljij^l 

c«j!>L Y • <> j^-l o»lj2Jl >i)Ua (jlSj.iSjSJI cjUSLSLII i^>Li- cjlijiiJI <>, ij^l 
j-ac jj^t J! tfJl L<w ^ojLuUjjJIj c_i>ljjJl fly I (> jjiS 1 ^jlc (J ^i ..ii~/ 



T • S U0J&! l*N* I H^jN J*^' 



(_>oIj2jI j^»j QjLdC>o o .j. 1 Lyl^- fJLxJI (jj uaJLi 4J«jIj cjIj^JLo <Uli& <jl jj£ 

<ja5Lw/ 4jj^ijJI Q.\.^...fi.i....i vu^ (_>iljAJl Jjl (jl jJJiJI CliLSjLfca (jj <j' J:!* •• ! (j*'-)'— ' ( r c '-*- > 

i_jj2j U «-UuJ>I 4JlC jj«ju JJ t lul LajLilj tuLiljiJ^I oJl» »Jv^>I ,jJjjJI j-a*JI SjI^J j 
cjjlvI LI t(^>JI «iilJ J SjjU o015 ^1 cjlulill sly I IL> <> '/.^o &> 
J cijj^. (jjJI (jj^UkII (_>i>ljAJ^I j^i Jjj>JJ Sjl3l L»jj5Ij UjjaIj 4j*Ll>JI enLiljJtJ^I 
SjLI L> J)\jAJ y i\ Ijl» (j£ jj«ju j3j .4Ju«i (jw^-* ^° <1>* vj*i ^ ^ L * cSjri-^M 1 " j-^ 5 *" *2^p 

CjUuLSj 4 o >. , n,l I i_i» I j jj I j ioIjJ-oIIjJlII LgjAlj j^uJI dilj dilute <>« */V • (jJlj^*- 

Jlc ijjijjto jji ciJIjU cjLoIjaj^I dlL' i_jIjujI (jl jj£ . .dlll'tA-v SjjL» oul5 (3ji>-l 

CjblfjL>.|j CjLjiaJ 4Jj£ £>£ rj^! ^ JJ-aJI lift j j£j U JSj t<j il ^jJlv ojiJI <l^»"J 
jJjj <jjlj3j iljl (>o l.g,.A*J jJlyy J5 U »£j lift t 4_->v^gJI J.o. 1 .-v "i Lilo U a Jv.ll J.o. " -- k ." 

. 4_;a3j "UlaAo ULx>I 

L yo\yu'i\ OjJ> (_>Iju*iI j.J At j "dJjjjJI »U=Ujl" "Ljjiaj p-$-"l djle <jl J^J ^Ha9 

U (^Oj^Lj <uLLujla t-.i5.ia5 jl aJv^i ^Vu JbjAw (_>ijlij ^ill <L»ji=uJI ^Aj t t±J LjJ I 

. .j-ojJI dJJJ cjUj15 aJajw J">U Jl <L>t$JJI j cjjI ix>Aj ioLcIjjj !>ljLa IjUj oj>I 

e-LJjJI Jl>I l>>5* L't-J-g <rvi> t L^J U-'i-ilei JUJI Ijjj 4_>jJ=uJI 0Jl» M-^l '- ' - ^ <j' -^ 
JjJL(jj5 jLe I ^ «a>lj— i>j|jj| ifJj^ i«LJI ejljUJI (j' L»jLi« ^3^5 C=JLjXaJ OJjJJJ- SjjiaJj 

(^iljAJl <>c iljj^il ^a Ja^j>wo >_u I j-^uJI dilj j SiliSj cjj-iuJl ( JI — (j^>jj Jlj^J I 

(jill ^^jUkII (_>i>ljAJ^I (—iLujI <y; iiya>Jl jle I_jjjS' t a.l." i»o ^! jj^Ij ..cjUuI£JI dUj' 

Jjy La tCjLiljAJjl <Uaj j.j At j jj^ll o-u *>uJI lift (C^J t CjIjJ-oUjJlII JlC ^1 

.4JuiL> »JAj Uuo jj5I *^J^ jJJU CjbjJaJJI OjL» (jl 

Jlc ijJaill SL>JI (j' r-^y SjSjj (olojLw dJLia :jx*SJl (_^jLJI ^IjiJ^I 

4 ju . Jj JI (_5j3 >— i.l.i.1.1 Ojll SJA c_u~Jlj t o.jS (jjjLw (_>iiljAJ J LJL> (_>i>jAJJ (_>iij jl i_j5^5 
(jLu^l ajo ..SijLu^l jA Ujlj tiftjLJl (oLaljAJ^Il j (j!5 LaJjw OjjjJ.1 LfJjl^ jl 

oj,oj,...J I ajLjjujj 4Jj.uv.JI 4j.i.iJI cjljjij jjJlvj jjj^jJI j^ <d&t>oj 4jL>L>JI 4JL0L 

AcLaj CjJ^-i ^ill SjjaJI jAj 4j-aLll ULc (j.;, a.V.II J^LisS ..L^jUjLSj L»JjI_jj jJlC 

j|j U5 tioJI (Olwllll <> (_9^l CjLw oajSl O-j ^yic (> (_jAj3.I <jl-")" 5JsuSJI 
Ul ti^Ll^aJI SjjiJI Jji5 x^i_JI <Ljic (jl5 L* Ojj I * l,g,J>ljLilj CjLajLUI j^aSLw Jjmj 

(_5l icj«» ij^jij ic"^' (^oljij^l v±jjJl>. icj— 13 Jjmj (jl j^J 4ajJL>JI eJA j jjjII 



ui>jijj LIU / £>!>" J-aill T ' Y 

jjjljull j^oy JJ-aJI lia Ja . .jjjuij Jil J^ Sjj ^ « *_j iJjIw (^>jl£) (C*^ 5 u^'j*J' 
«iJu 2 y^i\ (jlo jjJai- JJj- ^J>aJl (jl "LJjjJI "Lu-uJ I toL»-jaila CjLaJalll (jP OjjLoJI 
<L>-|jia, y>^\ SjjJsJ>- ^wijj 4_JLjJI CjULfit>^!l9 »l3j^!l Ss-ljS J-*J_J cciu> jl Jj»l><J ijut 

IQjL.jJxll 

. <L»yijD <UjJj»- Sjili j j_j 

isljJI (.UaA^ W^J ^jljJ UjSStj J_> UL> Bjliil <.u.uJ I LLaill jjj\ (> Jj«J . Y 

J^Liua i—Lcliw 4.a.T g-l I cjl*LuLuD^lla toliL^o-^lj alijj^l *-£&>■. asU C>° *->l 

(jl ( _Lc I_jjwj>-I LJjj »^«i ^ic l^ajjo J JLnJI tUlc (jl J&aJI (>SLaj jj~oJI 
.UL> ooj^l t-jSjS' jjl^j jki. jji^l Ji«j cuUuliJI yiljill SjAlt 
i (Biodiversity) ^l^i f^ll ^^Ji -t^jJl _»* (Extinction) ^IjD^lj 

OjJai-a .tlkwJI j^C (J Jul i_is»Jj ""LI^Lj s-LLLi-l" tft ^Ij " J J^ CIjoj" Jv>J (_fjJ »Aj 

jjj JjJJ «Jl*JI 4jw j~><-> y . Jjjj-jJI (j^ la ,jj\£ ^ftiivj Sjj J^ J 4Jl j (JaSj 4jfu£il dilj 

,4jjLhJI <LhjjJsJI (Js5 J«^ <L>\I*9 ^b-* - ''■U~ j J j' *l— *^ jl *IJ* jJ^xo jl 

JLc Ujj^Ji JJw ijjJaill SL>Jli c iJuS'jS' (JLc Sj-»j-> 'oy»Ui L> »J ^Ijiij^l (jl jji 

jl&Jjill (jj BJjJlS J^I>4J CJjJ Ci.ij.1 4Juj (J*jJj 00 « ^Jl»j> jJw (_>Oj"jI t-I ^— ' 

UjIjjIj L^jJLs- j jIjjvJI SjU <ujlu iioUulftJI (> bjj^o fly"^ jlajjl ..jIjjvj^Ij 

.4jj>ojJl; »l 4jjL>%9 Ojj<^u dilj (jl5 Ay* <. (jo\ji£]\ Jl jj"^l LfJ iy < ■ "* ■ *■;! J* 

7.Y ex j^l J^-^' ^ a^j^ 1 ^ UL> sj^I^ILI LjvJI coUulUl Ll-J (ji ^MJIj 
Uj^^Ji ^jLu Jill SL>JI JlSLil ijj '/^A jjl (j I i L^jLiJ JJw I g .; I g y^o U 4iaj>- (j^ 

ia~/ji» (jl Liul Cj5^>Lilj C(j"i!l J?J>-J LfJ J-V. (Jj Jj**JL; C ug jSj I ji 4jjJuLII iloj^l jjlC 
y$>\ ^yic ij-j (JjjMo ^ • Jl (jS. CjJj (jl j Jjj J (_>i>j^l ^yic f\yi\ olft JjJ>-j jaC 

.jjjij 
Ijjb j Ojji^ cjL x ll u g U lj t(_>3ljJijMJ cjL>jj i<u : (_5^jlSJI cjLsIjJLj^I &aI 
Uj .dj-aij (j5uu (Mass Extinction) "^UjsJI ^ijAi^l" ^i J^jlii i£*j <j& <. jj^JI 

<>« tf_jj i_iil ^Y d>« j^l J! y- 3- J-^J (j^ljAJ^U oJJ-$il cjUjISJI 4i«j>- .^ 
l^Jllo ^$yy* i\ J j ? 1 1 a (J jj l.i.o..,fi.l la ^jjjUIj IjjLJIj (jj2Jl Jj->J l»y^ilj Iftjol 
OjLya (jjjlUI jj J.a.-v.lla (_5j«ail Jj»Jl« ijl jjlkJIj -JiJj"^! »lil jlia ^jy«JI 



(jl Y • > i aUJI «lkw " j-iojj" <U-vj j tg_>oLu cu>_iij ^jJj-> i-ilj-) >— u j-.- ' .' S — . Y 

4jv. Cu Y • « »UJI Jjlao Lulp O^jAJj J3 oOj'i'l CliUol5 ,jj '/ YO-J J- 1 ^ La 
lift jj c IsjjJi 4_xILxJi Aji-Uil CjljjuilJlj (_5jljj>Jl ^LuLa-'il 3_y»Lb CjLcIjuJ 

(jjp JjLo jJ~Jl SjjUajjjJI <LoiSj»JI j (jjj^lxJI ^j Lti'i 1 1 j±& 7-J~° JJt^JI 

-L5 JjJI V^j"^' OjaUs 4JI0J' l« ji£\ JUII ^lfi IjJJ^J JjUj 3y»U=Jl dib (jL 

(jj '/Yoj dJL-^l cl_jj| jjj '/X'-> j-&i L« 0' lSj-*' i-iljj i-ii-.j^ — X 

Cub'LuJI <jj '/ ^ >j j_jjiaJI (jj '/, N T 9 CjLuLjjJI (jj '/.Y * 3 cuLjiJuJIj >_i > I a jJ I 
j^ic (j* Islaj lUii-^lj ooljAJ^Il jki- O-ljj ooj^l <-?&£ (J-C OJ^jll 
4aLL>JI <jl~^l CjL,jU1 i>aSj iLill r-JI ply^l J^Li- (^ijSl ~L- 

,4j|jj-jil jj£ 4. ; .o. u .l I CjL i lfcgj 

(jLs ^/^Lll jb' /^b j '-'■■■>'■'-! L*^ iLv^ Lg_*t.g cujicl iilb LJjj >_i ■> . £ 

<djjiil Isle V *-ll JM>- oijjtu eij-« JUII jLpI JjjI Cy> Y* < ,JI_p- 
yyi~> Uj 'tij'j-^l (jjul>-jl Sy&lii »_ i . u a. » l$-&Lu i— ijn.n.Vo j <Sj£ '— 'L>£*-^ 
J-uJI j^J (jl Jl LJjJI jj-ij jj-oJI Ha jj . <LyUl Lpljjii'j Ujjl_^» -lc 

(jljiiSj .i_j^j5J| lift (jj^b./ ,'JJ^>J 4_ujlis <*JJJJ isjlais J. j a.' vJ j-ic Jjl*j ((j»jlo \ * ' 

ji Jl^-I^JI cjill (jljis (jl Jj . ,3L>JI j»£j JLe iluJl ojji i_i>i«iu »jj Jjy U_jj fl^^l 
Ijls . .S_y»j Jl 5jj»j (jj -IaLII vi^ J^^" jy-^JI «il! J Jii< <-y*\ ooljijl Jl tiJ^ 
4— iljj (jb 4ULJI cJjjjvj .cjLuJI jis Jl l« Ujj eJjJj «iJJ J ol^ jy-**-!! lift -^ 

(j^A^i- i j t L u ...j. 'i 4jjJj>JI ssinJI (jj >JJJ<J' Ltf-Jlj iCjIjjibuJI (jj IjJJ^ i| ^ , l_5-' i_yo\jAJl\ 
Jl 4Aj5JI CjUiliDl <> SjIjj (jijSl jJa- ^itf Uj15 dJjij J ^Ijii^l yi ^itf lljjJ*. 
jLpI (jj iiiliUl CjLjluJI iJ^Ju y>j dJLs-j^lj Cjb'LjJb Ijjjj ..4i}U*JI culjjjjjl 

. 3 j n 8 s CjbLij (_5jL>i-o JJ CU I y L ' v .ij 
(jj ^LCjjj^s jl 4jj_yts 4aL1s JLe 4L4LJI jSjJ <■ Ls 4jjj j ^Ijij^l i-(ljjjj 



.tjj-^w t-ij'l^ . . J . n , g a j,o.>.,o Juj^g /f^ c ^— '3-*^ 3 J^J^* — '^jrN' /*^^* (^) 



jjtf^AJj UJU / «jl^JI J^aiJI Y«i 

'ijyo a-jj 4jjL>^3 CjLooLtil *.\ a.'v." ajyj c <L»ljjJJ <Olm£ JJl>«j <jl5U <J <L*jjl>^3 CjUjLSjI 

(jj j^l L^^J dllia (jl U£ .4^jLijj <j»5u U Sjl£ olyLLI <ji jUicI ^ic JUJI uV> (_>£ljiJ!>U 
cxo- c Species relationship - area i>Lilj fy!l ^ JibUJl ^^L ^ LJjJI 
jIjusI (> "/ \o (j[i i_LajJI Jl ijjj j I eJi Ijl 4jl ity-u <UjUl». <UUjy *U1*JI JJ*J 

x^iuJI (jyul Jua i— 1 . J1 jSj! 1^'iq *\ • . .fv iV' 1 t>» ^J^i U CjLuJuJI (Jjloj . \ 

Ijj^j liy Y\* dJliftj i.ijjjJjS' UjJu oajAJl tfy iV** (jJ'j^*- t_i>ljjJI . Y 

Jai3 dyj o UjJlo oojiJl >— ' - > ■ ■> ■ ^Ujji (j^ Ik*, jjl£| CjJu ^jJ I_j cCjLuUjJI T 
jljusi J \}oy>±» LiLi>JI dJLft £,1 ^! tfjLi-eJI <> fy t* • • ^jJLol^j-J <>» 

. Cj LuluuuJ I J-u L^jI.o.oI.'v.o 
fy \ >,« • • ^U-*! <>» ley Vo <>» Vj*i ^ U>J-« OajAJl J*3 j_JjiaJI Ul .t 
j (jidjlJiL UjJu fji \\ * « <>» i^JjAj U JJ^-»J tJjj-ljjJI »Lob>JI Ibj^Jj] 
jZS- j&\ «ij _jAj fly^l jjJIjlS-I <> '/^ • (jl tiajtlJI (^ai-JI culyifi jMi- 

, wic x^iuJI (jjflJI pJj <j-« cjIj^ 
yi . .tS^>>^l fly^lj oLujuJIj oLUI ^Js- 4±SL« oljjjliJI u_j5u U llllij . o 

j-U (jioAj ^jJI fy uyJ* \ ' '~i\ J^ (y> / ^ * JUAJ— < UJl *^A>- Luiijjil 
.Lj^j Lijj Y 1 * jl /»l£ J^ P_^J \ «,« « • JSMJ (>>oi (jjl IpjliLlI (jjill oij^l 
- \ o. " ....i. ; du> <■ lj j J a . V Ijjl Jl«j LajyO^Jj ..dilj (j£ l5'-"^ CjLjLuJI (j5u Jj . "\ 
^yj^^Jl (jjiiJI J ..Ja2i U>i« f_^J ^ • • <> 4jjI_^>JI 4jIj*-< <> '/^« (jLu)ll 

dyi a,o« • (> vj*i ^ W^ Fynbols ,-4-u ajj^i* 4aLi« JLio5 ( JL>ji^l 

U5 . ,(_^ilj2J jL jj^j Py "\ • « dJliaj . . Y"\ UjJu o« jiiJl t cjbLill (j^ Sjj^jj 

.J^aJL cj-ojjjjl ISjjjI ioLjIju <>» '/o Jj i (jl 
cjjLsJI >~ju»y' (_Ha5LJuJI dllj (>c Jj^fl Jjj-JI y> (jL-J^I ul J ^ ^^* a*^ 
J Jl«ii ^->\y>J\3 lift J (jLo)(l t_i.ujj lJljS Ul <.ix>JI cjUjIiJl fly I j jIjjsI j UL> 

JmjJI JAjAj 4- k .j. J 'j <jjjljj jj Lftjjljjj 4-h._l.lLJI ^ujIIc jJjJjj cjljJjLwl ^ifi Bjl^>J 

"uljlj (jjjjL>JI (j^Jlj - i - u^ JI Jju iS'iUilj jjj>JL Uj-I i_i>«j L -.j. ' I j r> ..ii.'i.'ij (cJjjJI 

c_Aa«->oj jL>oJIj 4jjL1I lZ)I -vk ii.1I i^uaJja <UxjjdaJI Jjlail jJJJJJ 4jjJlII (_ij y>oj CjLUJI 
aift J;MJ»J j Li»lilyJ>JI j jL>o^lj i_)j^>JI jjj <c~^> Xj . 5jJa»_pi ^J>lj^(lj Liil^j^oJI 



j±£ Lp-LJI iLiJ^I ^i cjUjUII oia "JjjO" jJI ijjJuJI <U=u2J^I ajbl Ul . . 4. 15L .. S . I I 

ijjjiil vi£ Ju-aJlj <L>-ljjjj JjjjjJI (j* i luLIulIIj <LuliA*JI 4_uljjj«JI 4jjjuL)lj <U I - 1 . "i ... i . l I 

jjjj <-J W*^3 ^jb-*" bu bjjv l 4. I . L ..U0 »4awj CjIjLc (jj <CuLiL> Uj 4_i£U«iaJI 4 a . ^u Jilj 

,> ijjj^j ^J^i-J flyl »Ij2jl*iIj tLojUJI 4_t»-}Ul ejjl_pJI Jl oLi)!L> lia 'o^cj 

J5 ol 3K,f.llj .LjluJI UiuSlI o2y jl^Jlj CL.L.UJI j fckj3~JI ^lySl Jfi O.U5LSJI 

. L^jUjL^ fjj^j 'bJ= u 'JI *U*J' cjIjJJu vjjJj 4Jl»- j 4_>L^J >.— wnj' cjLjjuII ooa 

JUJI ^Ifl clij* jjUJI ^^1 f_jxUJ ^UJI yJtSl j'Ul* v 1 -^ 'c^ 1 *^ 

JJii 4^a^_jjj 4jj~iJI (_>oljjl r^-* j <bJUi t&jJkSla 'bjJ^fl f>-»l (j-o lju>lj (J j jl L j J^ j~>-»J 

jj JUJI J 4o^u_JI S.:^o ,.ll jjUJI <> /vo <jl ^ .objlSJI o±\ju\ 3 ^Us-Sll ^uJI 

^_)U-iJI Ig-Voj <L_tn.uUI I JjIjII <vaI (Jj jo* 5JL> cjj^ajj jjifl laa <>e }La3j 
t Oj-ijJJ Sjlilj 4 I4j LcaJu JjIJI jiSl (jj ob ^»« j->jJI (ji5Lij>j i_ajj^>«julj 4_uU>jil 
JM> 7.f • <> j^l J! '/. ^ ' 0-* jjajjJI ^Lo ^1 iubvjil i_)UuiJI 4^lJ ojIjjI j£s 
t Luj5j SjjaJI (jjij J^li- 7 \ ° 4jl»i<.'u j->jJI (jiiLio. L>-Lu c ual S J U5 t ( -^QI jjLhJ I 
..(jj5 i_JLaJ (jj Jil J^La- 4jL>Lu *jj (jj jj51 j~J>- jj ^U> (j— o-l i_3jjjvjlil (j5-> iJj 
L>bjl ^yJ^J J3 l$il apj 4ji>b>JI cuLjjbJ.1 dlb ^le jlj-o^l u' e5>" jy^V. ^ Ij^j 

J^«2u 03 Jri^ (_>^jbj (j^ljlJl Jl l.\ t * ao IjJJWfl l_y> lj~^ jl >^y J C u . u J <U3ll 

. 4..Lii. 'i (_j viju I (_j>i. 'i - > . I I 
Pj«jbj Jiui (jb ^Jb>JI (j^lyij^ll l_49j9 4Laj«il dlb" J^o (jjl (j^jJLkw (>*J 
(jj 4-£ui>oj ^jIx>^(I f>*jJl Jliijl ,_b>l (>« J^>ojj (jl i_ i . > . ; JbJI Jy$->- ij[ <■ OjJj 
4jujJI i>o jj5^I '^jj dlba Cj&z , ^y- > '^ _1L*ujI jSaII vjAjj yl ij>j( t <di Li» 

i«jL>. j Jj>bJI 4_jj>JI lobjLSUI rOjbl ji^AJJ <Uj>j (>« jJ^io ^( 4j>-^j ..Ujljl^JJ 
jjjj ..(_j5jSJI lju» ^ic bjJjIjjJLw^ (Jjjj>j ^-*rbj| k_jik« 4jl5 4i u iL > JI jj (lyD^I 

.(_5j^u!l (_^«1>JI ut\jL+i 4JujL>a 
: *iIU-»'ifl ,>>ljiil 

4j5u (jl5 ejbJuj-Jlj CjLua a-VJI jl« Ju-iaJI 0j^>-l J 0>Ju> (JJJI JjbJI j_jJajJI 

Ltcb-aJl jbi^lb 4jj£Jl4 ..jb_j-Jlj jljl_JI 5 j ( ■>! ClJ-Vj JW3 ..4j&.t.J\ bjljjj { js- 
A Jl J-£U OvjJ^ Jl al=>l a f>L>j>l djlj Ja.^t.1.1 JL>- >^,i.oaV.1.hI Jj tJu-aJI JLc bpbjJjwj 
(jjjb-aJI fLLu^l CjLuLSj^I OJl^j .d!U-»!>U pjjikll J^>o (.ijJsLkiJI jjj i_3^!l b^j i»5 



u^jiij liiU / ^IjJI J*si!l Y • 1 

cSjL^I (> Lfj*>o Lw t_)Lx>-*^l i*jj~> L^j*i! ^L^>-Lul jjI^jj dJL-^l <jl «-LUJI <jk 

Jj tJjb 2jl J_yjiil <_>i>jjiu <jl <L>jJ*uJl 4jojJI »-iJn."..,,>." Jj . .bMsli- <jl£ jUlC^I lift (j5U 

jaJ .icL>oll <jLu>Jl£' L^jic (jiiXi ^oJI 4JfoL*JI cjLujUI oajjy dJL-^ll <j|jjii £,1 
L£jjjI jjiii^j . .^aUl (jjSJI L£jjjI JLi J LjjJl oLjJLI d)L_l <> /t«JjuJL <_>i>jjijl 

Lpbjkl <> '/o^ (jl Jj>-j Ojj^- ^Jjmil li^j JL>JI jjX-/I Ijl 4jju«JI L^JbLo cLp-l Jijw 
.(JjaJI li» JM> JL-^I <jj lijj ^ • Y \ (jjj <> "/.Y"\ oijAJJ (jl Jllaf cLUJI 

> t lu .u u j^s tU5b Jj*i!l *^jII y* <jLo^!l : ^IjAJ^I Jju« ojLjJ ijjJUJI i_>Lw^l 

jL> (jLSLJI Jju« jlj LiSj (. JjJL>JI j jfiju 3jjj>- j (_>JL>o *5 ilwjJI loMiLill j 

<ul»- (JJJI (jjljjJL liL>o^> t<Gj3 (j£ k±i>JJ 4aL>.j j <b <kcv.JI CjIauJI ( Jp (jLu^l 
(jj fl_jj^ll t> Cjllo iOJU3 (joi-JI i_3^S! 4jjLj 4jlu CjjAj ^1 <jljl» jj>£ . "b^ j <U) I 
Ja~»J jd*il J-u*JI J5I jjLLII (^iilj c»Lff Y < * • <> LgiUuSl il» jokllj <jl_jj*Jlj ioLull 
lijlfJI ixp^Jl jj^j- J i- u L A l jjLJI <> fjj Y ' ' • <jj Jj -Jj^' <>° J^"' f^ ^^ 
CjIIu aok>o jA (jLju^l l^Lub JiJl 5-Lui^!l jki-l (jjj .(jLo^ll J^»-J il» 1$jlxaS? 
^j L»JJL>oj SLaJI j_jJsu j^JLft JaLfljaJJ CjIjjJI aAl <> jjiu ^oJlj c 4jj|_ji-<^l ioLUJI 

(jS'Lil jiSl (jj ^^j ljj» auCjj ..jjLJIj (jl_^>Jlj cjLDI (jj L^J j_a> *j( fiy^f c5j'-» 
(jjj Lfjljjj' '- . - ' ■ Ai j c<A«jLiJI L^i>.Lw (jj JJLLjj (.(jLo^ll Lfjic jjl>o ojj^- ^Ijjofj 

0=u<JJ JLjiil ^» (jLo^ll Jtxfl i_ u„ ,i. i (^IjAJ^L OJJL^il CjUI_jjj>JI i_ySJU (jja .SjlaA 
cJlj L ^yill jjjjJIj cCjLjI^jjsJI ,3jIjl>J Laju-£>j I g.u'JUia ioIIu J=l>o > T u»u JjjaJI pltJl 

^-Lulllj L-«lj LubjSl (3Hlo oiuy j 6^" lAhv lS^I lluSJI o'i^J 'Ly-fl j cAy^ 

t L&JjJj>- >- u»u «-LajjJI "LoJjJI jJaUIj ci^LJJ LajUaSj LfjLlu aLoo ^ ■; ,■; ^L)jj*i!| 

.»Jl*JI J^> (jlja* ^ > « * ^1 (j^fl il» ^.^j ^ <_5 AJI IjulJI <jljj>j 
tiJJIj tjJLJI ,-Uw j jjAjJI Jio lilaLJI L»jjl>o (_>i>ljAJ!>LI tSji-l i_iLuj| dJUusij 

c'ojjjLiJI 5jl^>Jlj t(_9LL>JI :Jio <.4_t*iU,l j^osuJI jjlC ^IjJLJ^I i—iLwl »aI (jj jJuLcl 
j Lillial ci-L i O (^jJI ^jiill JJjuj C0jl^>j| i^-jJ -la^^J 'jl-*^' cSj)-''"''" 1 - 9 oiU->olj 
JjC \liS\ LJISjJI ikii^l (jl LS cO)Uul£JI Jijw L#j ^iujO Jj}\ 4i5lJI ^lkx*JI 
»ljk^i| <jjJ=u CjJl£ CjIjj«£>LJujJI <_>i>lji!Jl ejLjJaj (JJl>I <jj Jj .(^IjAJ^I tljj UL» Lu..,j 
^-Aj (jl IjJbb- (jLj^l JjUoj .ijjJ^I dvo (jLUaSll (JjjMj eiJ£; ^jill ioL<L;_j£ib oajSlI 

JLui j LjjJl SL>JI lfl >J (jjily Lfljl (jLS" 4j_p. (> cjIjojJI <jLl>J i»jLrJl (j^l^HJI 
<ul jj«_ij SjLij to-L>oJI <_>iuij <uJL>o ojb <GI "ill t^i* (jjLillj *jLJI (jjjjill j I^jjjI 



Y'V o*j&i IHU / ^IjJI J*»iJI 

JjLaS o^*? OL^jiil J3 4JIj e-LJjJl JjJL; : dJlou^l (jiljiil <jj s-LJjJI jjJuxj 

dUj Jl iflLol .Sjai-^l ^o Jl ciiy^JI J JaiLbSlI i_>ji JL-i J JipJj JiLiu <_hj1II 

j5Jj jl <jj lJj-»- dlLl^i .ijjAjJI 4_>Jlc^!I 4-I......L.. J (J-c^ll j-a jjj*j <_hj^" dlLwil 

Ljj>cJI ijic^l ^lo^l (jl (jj *LUll j^j-^j .i_Sj->^I <u>JI c^iUuLSJI J^ La>jo-a» 

4jjj>cJI CjUI_jjj>JI oij 4jL>. £jj r^J-*^ ^l <_HJ^" ^JLx— ») jlij"jl t»sl£ (jlSu "^ ei^-/ 

. <U-< jlii I j 4 o V i Al I 



cuLa-bLUL-/*^ \jLoy a^Jb 4jjJi£JI Dalhousie ijjjlJj 4jmL> <j* e-LUJl t-j-^j 
JL-i jj>uj i^l>Jl aj-^JI cjULu ciuLSj Science. IL>J L$j IJjIj <jLiJI li» J 

<_Hj3 vilL^il Jj-Su jji5l JLal JJj«Ja ^A^ pic (jj 4-jK j -v o OjUj^ 4juJ ^Jsulb^l 

.Y< « • J\ ^Y (> 4Jj*L, 

dLuj 5-UjlLjLj 4j .- x . J l I (jSjSJI dJLw"^ OilLodl (jlj UjJJ ja! " e-LJjJl JjJL> 

. 0> ijj^^l \o jl a Jl ojI^uJI j '/o . (jj jisL cjjjl>ji j5 Makos 
tbji-» ol3jJL?*il ? Ijif j» f- ji Y V ♦ » ♦ J'y »^"j u^j^ 1 <■*' «.UJU3l jail 
(J^T SOP J*>U ig'S t^lP vJJl cijfc J ciw? OjJU TV _! UilJLfld ^jo dJJij 

j^jJI JJ JaiUI <_ >j~u tlijljj*- iJJjj :4jj^oJI OjjjJI ( Afi (C^jJ' OjJjJI jJjLj 

OjJJi^ 4->-J-*-> i»aL-u (jjJIj J^JI If- X - lu ^ill 4jj|jj«JI jljil 4j£_jJj <| J-»^ j J^ IJ^>AJ J I 

JaJ>- CjjjjoI ^ill CjLjIjjJI ^j *L> U »J»I Jjj>- j->-9-» (>o j* (Jj La^J .(jLaJ"jl 4jJjL! j 



i*>-j3 c http://news.bbc.co.uk : «i^ll dJjij ..lo^U ^ : Ji ^ oy ?'><-'! : 6* j->^l (^) 

... l cLu^l 4-as : jIj^Ij 



,ji>jijj IUI* / *jl Jl J*aiJI Y»A 

.4j^>JI SjjjJJ iill>JI jjLail JLc oJlJl jjjIj 

Jjj<j Jl3 jl jjjjlf 4->ja>JI ioLlUuJI j (_^ill>ol Jl ijju <_5 JJ I JuLail 4_xj>-LjJI (^LLiol 
<vfl ... nj . t l (jjjLuoJI (jl jl tkljilill jUai-l (jj lia3- JU^il «-lj-i (j£ (_j*illll <— SjV* Jl 
L£ l^jliaJl (_^3Alll <j Jyjj Lm a^Jiljj« (_ib 4-j.,ti.V <LSjJHI ^LUI ij X uaI I (j£ ijjiSyj 

LaJlfi JaiJJI (j^ Jj-OjJ ^ L5""j" > ' VJ* a - ; Lj.lifi lSJ_J*-JI *-^>JjIj r^-* - <j *i>J-> 

Ifjjda 5«-ljjJ dJlw^l JjUu »AC Jl (Jjl Ua ^V* <Li~' iaijjl utulJI j _jLssAJl J^x> 

lOLjfJl (j^ f^jJ'-; •'■£!}*-' >^— il 4jMj SJaJ Jj-aII ClLlJ.O.C (Uv* Lm *Jjl~ll 4j~l 5 JaJ 

<L>I .1»^j "^ <(JI "^1 .JaAJ Vj~"-' ^JJ-*" ->J* lP^' J^a-xJl J->JJ ^1 JaiJJI <j^ SjjjSJI 
L£ tj-uull aLaJl Jaiill tL-v. Cu <U>J=uJI dJLw^ll (jjj *~>lj jjAJ tlijjj> <j£ 4JL>L»i OjlSI 
JajuU <j3L»J "^ "L»-jJ 4jJsL>j 4JLk, i .JaJW I g i.n> (j_j£ j j_JjiaJl (>£ I—el"**" d!Lw }l (jl 

Jj1*j J! ii J i^ U-" *j^-*-"j <jjill jtljil ^j-iL^ (JLc JUw^l SjjJ Jj«Jj .L^j jLall^l 
pI^jI (j^ jujaJI Jjtali (ff^Jlj d!lw^!l qj) -4-^1 ^^frfj o^H 6i*" J) -o_j*-*J' cjiL> 
(j_j£u Lpls Ala LUJI culiLkll (jJa«j jl y-j)\ jr*k-> JLc iuslb ((jjj^JI5)<jjL»oJI 

LgjIjiSl jjtfi c±jJl>o Li£ 5>jjiSl!I (3*AJJI dijL> <j^ -jU."i...'j i— (ywdjll JaAJjl vAjLl! <Ldyu 

.-rji>JI Jj>Ij~< JLc Sj-illll (J_jaJI *oLL>»j Ji*la« <j^ 
<LuLjJl cuLSLJI jjiO : <_JbfcJixI(j ^jjLjJI cnUSLfJI JLc (JaaJJI cj_jJjJI jjjIJ 

BJAj (^j^aJI i-juSjlJI Li&C ik-j|_jj) 4jj^>oJI ^li-JI j SJLkll Oujuj (j* Jj^!l Jj^-JI 
Cjj^iil JlSj .Oj-iLu >jj jl Sj-iLxo Sji«cu <L>^>oJI CDUl&jLaJI I g jlc (_5Jutu CIiLajL^JI 
(jl ^>JJ ijyiJJI Cj2L> tlijjj>j ioj"iUI aLiJI LiHl JJ^IjJ o- 1 ^ 4jjJaJI CjLiIjJI 
^J nAiJ I clijJjJI jJjIj Ul jjLI/j TlU .0 ^ — •,♦ « > ^ (jjj r-jljjy (3 *AJJ1 Jl (JjL; (JJJl _^jS»jJI 

(j^jJI (jj Sjla jlxj Ujjj <tjJjLs pL>ji-<l JLc Lpjji I-U...I.I (_5ji>-^!l «-Lx>"^l <j^ Jil y$3 
jlIc 515U jjaj d>^!L> (j^ (jL>uJlS)cnLji>.JI (JLo :cjLji>.Jl JLc j^liJI 

i_ij3 Jjj" 1 " '"-yj '■yJ 1 5? i ■ »i. » I k±jjL>j J^-LJl 4.5Jn.'i.o J] ila-oaa JajuU ^Jj-^J CU^!L>. k±iaA>. 

US' .dJJJ jJx JJj _jjj>. jLs-JI (> HjL» jIacI Jj5 Jl (jji (iJJIj Luj^AjJlf ^i>lj— 
Jj>Ij (jjj cjl>jIjj k_iLai-^!l <LjLlC Jj; Ijj> Ojjjll Jaiill jj^Ijj (jl djLdjjJI <j^ Jju=»-_jJ 

jj^ SjjAjJI «-L>>^l OJA 0«-USj 4jLli j L yo\l}>~j\ Loj\ ij>-Jj C(j_JjJJL «-j^W i_ill Jl 

. o>-L_Jl 

>- ' . y ((jLbj—Jlj <j^HJ JlS'jkiiLwiill <f»»>i (jl :coLwiAll JLc jjjLill 

jllll diLj-iillj 4jj3-JI culJljjjkJI) LjlLL«5 4jj— till 4.jJr>i.'i.l I cjLjjJUI « j-iLu jjjIj 



^jic Sjji jjSi L^J.^.->o U» S5pJI ^jic LLIjUI Lfl Icj^dl oi» o - ^ (i5j>3l\ j^s- 

Mn\-*i i ^jlII l.0..Ajja L^jUjJJ LajULo IJlC Jai-'JI (jj idLnll V»Sl>lU (jijAjJI ^JiL>J 

jj5I (jj j->^JI jLj^-j jlL>JI cjL5j»i jjj-*3 :l5j-*^I ^j-*^' ^U* 1 ^' ic^ j£^\ 

jl lajliu^l ix>J jl tijji-^l ioJjJI i_iLujla i_ij~uail JaiUb IjjI-JJ <U~<Ln>- «-Lj>il 
OuJl> y a J L > JJ 4_>j->uil| <uklll ja .^Jaftill lIiiJjJI CjjItsJ i— iJi jii i^jLjlu yj l^-oljiijl 
4^Jja jijy '~- J S!j ^-"^ Jjiu*'." 33 «-IjuI 4jy>oJ! e-L^il j (3 oAjJI (j^ ljL» BjJJO Cj ll>- 

t_i>-!>LJIj ^eli^l£ (jnflAu ^jJI 4_>ja«JI cjUI&jjJI <Lal»- Sjj-cuj k^^SJI <jj JaiJJI 

. Ji>|j jUj 4j.lL>. dibL^jJbj (jjAJull 
4jj_>uJI «_wt>t«JI ji5| ^j icjjuxjl oi» jJUjC ! jfcJsJI (J-£ /J 8 *^' ^^jJI jJj'-' 
^LjJs u^yuj ^jlII 4jjjJI (Jj l^io OJjJlC fl»Jl (_>il)AJl Ja>jJ jl i^Jaftill tli^jlilb I^jLj 
c u> \^M Vj- 3 " **- >J - " 4jJj*~JI ^-blj^Jl ^ic J~eo U Jlio ji->J djjJjJI jUaJ*- - ^ 
(jJalaj (jj^-'j US'. L L».|a»JI viilj (-I* CjJjwI ^ill OujJI <L*Aj "tsoJu j^jJaJ I (>» JJ-1*JI <J&J 
Jaijjl i_a1*j (Jlj (Cjj»£JI j jj5 OjJJ^> Jlio) OjjLJuII jj^jJI j l^-wli*lj j^jiaJI 

.LaoP (jj Ijwiu jjo I 4jjiL cjljli) I g ip U-ii 
^jJI JSLill i_jia-oI (jj 4jli. I J fc .oa J j i. 'J l >jjjy :>_>wiJl oLw >tj>jLio ^ic vuLill 

«AjJ| <j£ }La3 rji>JI AJiii.i,o j j->^JI oLJ 4-tl->0] I j jJaJijJI J^bw ,_jic (J^ojIaII «L>I_jj 
t-jjjjjj 4j*rull eLil 0J_jj>. ^ic L»jjjLj ijjlfLa^. j-iaAJjl i_jj-»uJI (>o ijjoUJI ijiailll 

s-LsOf ( JL^ j iailll cuLalo j...ti.u.l : 'LujjJI iJliii^l j isijJI oUaio j^^ 

dlb j Sjjj>.jII iakijjl (>L11I JMil^ - ^ chLLcvJIj jL>Jl Ja-»j ^IjI' ^'j tJUJI 

JJlC yli iljjL> C1jI«-L^l>-I i—u.i.'Vj .L^j>.|ij ^lll OwoiJI CjLjJwaJla CjLiAxJI aij (jisLHI 
L^oJax^ /**dj 'OJlC ijtllo ,j 4jusuJlo <Ucul« *\0 > < a "\ • • • (jjj to 7-jlyu OjLcuII oia 

j ni • _poj Ja-»j"i!l jj-ill j Vo >j L-<T j ^0 < _o r >Jj ._ U ..,. fv ll pJJ*- j i • • ' _j f >J 

— oibil Jslj>^oJI (JSyZ JLo-ia JLo-iJI j^o 



: jIjjiI .. ijjjKjJI iljJl LUjkJ ijjJilil inlVmll OjJkjJI iikjil j lijJ^JI ^yillj 5j1uJI oajUiiJI (^) 

.i»-UI 5jj»lj .J (jLuiill ^juJIjulC.J 



o^jjijy Lille / «jI^JI J»ai)l 



TV 




Cjjjki j3j cJaAill (jj <Cc*.L> <> jjjS *J^>o JL*J| jljto! J ejLaill sift |i.g....'Jj 

l -* 3 >' j' <^L>-**^' LajjtC «-l$i;i Jjy LgJu (j^ii^lll 4a/LS ^ ejLalil oia I g g ->-lj" 
*j 4i5_iil oia ^jjrlj -tij^-l ^jL-^I jl 4jjLaj5^l olj-)u»- aOC jl (j o5.1, 1 '_i«^l L^JjlC 
C^Laiil sift ^ O 3 ^-*^' Jjl>o ^iJl iailll l^jIS^JS 'Lc 4jjjJI <L>l<u»- olcj 1 ('•-■';■ Cj!>Ul> 

<_u~oj (jLilllI oia j jjj5 cjjJj Jl ^jjj oU j . i .- > jJIj jl>JI j l$Ju> t^aliaJl jl ti^jj 

. t^-jS OJj^-jll CuLiLuJlj «-L»-^l ^Lc Ojlxi- ijjl5 
j jL>JI £y> Jaiill ^.I^Ow^f 4JL>j]aJI j£ul <> jA j^jj ^loy <jl L>Jjb CluliJI jjj 
iulj ^Jj^>o "Uail fljl>l 8'ljJ Jjl <U-,l> Cos-LII Ija Jj*~. JA3 i M^ ale jjIo <> %j\J\ 
Jb>j&\ JMiL^I pj jj'jjj jLSil ^ Lie AO jjjj j*jj .iaiill -[^i^O^ L$-olji>^l jSju. 

U *ijJI 'ixilj LaUI oia caiLSj UVW LiijjiJlS j cau "±>.j>-j i-ai* Jjl jj ^S\l.t 



JJai)j -LjJJ^>- u^i^' ^jJLc Ojjli 4-culo Jjl 



ills mY (»Lc 



JM (L) 3 ^) 



'Uoxo 



Lfio LoLajSl (JjJl* (JJ ( _ ; JaAJ jjiLa Jj^j-j jj j^loJI Jl*j .BJ* IjjJ 4jy>o CjLaio «-Uu 

^kj^j**" f 1 ^' ^jz-lj j^ 1 " ^ t^yj^" r**** *l^i J J-" 33 "k^^w- ^jL-IjJ 

4iJaill j -bjl iSp. i^ljj Uu! v 1 ^^ -J^^ 1 iJ ^ '*-« 1 ^ 1 O^La^l jill JJJJ^ iiJaiJJ 
^1 4aiA*il oLjSjolJ Ljj^l CukLio)!! (>C 5La9 L^J Lo-UJI CuljUiJIj -.|^,Sl iS^j 

*lj-< jL>^JI j BJj^jII Jaiull jL>T ji>. J ixiljjjl jl 4jjj>jJI jL>JI Sijjb OjU aJLiO-Jj 

.jjLLill (> 4jjjaII iL>waJI jl 4JLmj«JI (jS'uSlI j cjil5 



YU opjLu ULc / ^IjJI J^aJI 

ieajjvj iLu^lij L^jLSlo j <OUioj 4jiLb CjLaio ^lfi (jj »jU3 (jLaP^I j jiLaJI Ul rrlyell 

\f ojvj JjLxj liftj lS^^' ■^ =L ^ L " Tr'""! <1>* Z-^ 3^ y^ Tr^" ■^ =L ^ L " ^Laio u' 
jO/v.'u.i.o c_«JI Y " ' 9^-J CliLaJll OJA Ojljjj SjLilj «.;■>,.(■>■" j J-a-'VJ '-H^V. (_H-°^ 6^" 

j^KJu ^L u . 1 a dilj jjJu CjIjjJlAj jw Lj^Lj j^JJ jLL Yo _^*j Jj^^-oJI life .JLp jAJyj 

(_>oi>KjJI .lie 4JluJI jLojI tut <LoJ> i0^5i.,g.a vCu CLu'L enLaJll oja (j5J .liy~j /.Y ' 
IjLiill i^aill (jj (_>^ii>jJl Jjj> j|j (JJJI JjjaJli CjLlyi-uJI oLcjuj j dUj IJlJjIj Lflo 

L<jjj jeO^JI LiiM f-UsS (jJLl cjuAj cjltLj L> *o> Jji ((jLw cuJ^)) c>^_j->- j "UjL*JI 

.'■LwLS 

dl.j5i-" (j* p-^-Jj ^ill 4jj^&i!l coLUill ,j3j jjj Sjji-^l cixxJu jl3 J-i <L£j~i juo ^^o 
Jl dUj (> ^jj ((J-i)) cjjjlCj ((jJMi^,)) ojjj^JI ^Jalj-i SJLS jL>JI ^Lel j 4-^111 

CliLLwd l$j->J <— *J-«J *LwJl j Lf<ljiKJ— 1*$ <_JL^aJI li» 0j^*-=> A^ J| 't-^alll , r - J?i l "i 
i^>L> illjl ik> LijJJ Liujjj^l ((ojjjlj ^^uJuLi)) 'iij-i C^uiJdj .r-Jj^ill j jJ^iJI 
jLL ^>Ju L$JUj3 jjZl JaiJJI ((dLo3j£_>l)) Jjl> j LfrSJo" ^1 jLillj LAJJI CjIj^oj 
!>L>- 5£jAll CJjll>-la 4jjjoa Jjl LajJI SjljJ (T^J,^ &3j3^ Cj 'j^ j ^ l -' J ' J v. '- j' j \J J 

Jj>JI (C-aJijJ .<AJi> iiiJjJl J_ji>JI ^icl (jj (jjj^ J^ *^ >*^ rc' J 'j Jj^" oa*j' 

JJD Jjj>-b dUj (>p ^Ljjl. iSj-iJI cKjlii^lj ojjjjl; SjLc)! ^UJl Jl ^LSjJI >>b-Jlj 

i^ull (> LLJI 5jj^_jill »Lu3^l Ul c>i>j^l c>LLj j ji>JI CjljJU)j (_ujU^I d>5jj u'j^l 

<> Uv^lj ^15 <GI 'iijAll cJlij .Y« Uj Y- *r ^Lc <^j U 1.^.;^" ^ JjjOUs 

UjjjJJ SjLcJj ^JaLill Jl L^JjLJ ,> Ju "i CjLaJil <jj LLJI 4. ua . O jJ I s-l^^l u' ^.l-^l 
(j^jjLj jLwjl j jJLc (JJJI ijujjj^l <L^j>uUJJ eSjIjjJI ?Uj^>^!I jaj 4j>_jjJI lia> «-L>j 

dUj (jj I-i.'i:'u,.,j,o — JJa^ll Jj-i JUij JLjl.aH j->j j LJ^yJI CliLaiil (J5J _Jij>- jj5j 

. 4_u aJJjJ I Cl> I...J.U I 
)W t^JJjJI (jjUllL J.4JU L^jl 7-JJjjJI j ((ajjjjjj (jjjjjjfl)) Oj-i jJLl« cjljj 
ijob jliial JaaJIj a^jJl! t-^Lft jj^ ((jLu-i CJJjj)) JJL>- <jjL> Jaj 4-oL> 4JuJI jLajl 

^1-^-ij.olj .(( JlLUI ^-jiail (> f_^ ^')) ^j-2JI p-'W ^LLiJl ((^-jjjJ^ jll>JI)) JLSj 
(> LLJI »L-*sSl jjjJlj SjLcL 4^>L>JI ((^uaI.;.^)) 4i_vi o^j/ki- j-ai-^l ,»!>LJI IcUj>- 



t^jiij Lille / ^IjJI JvsloJI Y \ Y 

Sjulilb J^*j~, SSyjl -IjjSI <jl icU^JI <> ((jlu-Jj u 1 ^-)) J^J ^JaLiJl ^yic ei>Laiil 
Laj&ul <U<J BJl>Jl> JjjJJ Loj3 (>3^-J <Jj->^Jl voLalil dLlij CjLUc ( -1cj 4jujJI lc 
»J£ t.. u ,.. j .i iSj_tJJ L»_jJ 4jujJI jL^ul <j^ 0_>j£ <L>j LoJuj (-sJaJI £>4 jiaJI CjIjLI>..o I^SnjJ 

jL-. ^->Jjj J_p- JjLJI Jjl>JI jkJ>l juLl) ((^Ja~uj)) Jlij *UI <> OjluJl <jljp- <J'j! 

Jl Jailll £UaS enLaiil <j3jj i^bvJI Lpki- &■ ,J±$\ ,Js- J-i i5yi jxs*\ tiillj 
jUJIj JaiJJI fUall -L-Jl L? *Juy ^_j J lift iAIjill iaiJJI CuLaw obfcj 4jUj^jlo J^oJ 

»Le <b^>dl tJjyL> J J i_iil> L>5L«jI cjJlbj lia .(Q>Jl pis j i«LJI «Glil.>j <j3Ju 
j^jjj k_JLb US' L^J-oLSj ajj-v^.ll <L>jj>oJI iaJuiiJl cuLiill Jijj «iLj£fij ^yry. \^°A 
jl US' ij^>JI cjLiill db i u L i Sjjj-^u jl>jl> (> ^AY j»Le Ojj>oJI Jy^JJ ojuviil aj^l 
.JluJI enLkfij <jLJ| J5j*. Jjaj ^ ^ L^oljiiCL-l <> tUpJ^fl Jjy JiSlI ^ic tu^ 
>-'.*->^ IJ&&J -iJJJJ LjMJl J=ul_j«aJI *^j ^jJjjJI O-iUI iaiijj j^jjj y^jfl LA 

Jl ^A^ |»Lc cJpJj ^>UI iluJI IjL> ii»J « (jjboJL. dlli 4jj!>UI c^UjjIII 
^1 oLII j loiyi cjliUJ J^LSJI JAilJI UljJI £*-~ dilj^j SjL>oil ju.Su jjti jljS 
Jajj Iji, \ . . j| Lfjj^ J^, ^j| ^jjj ^^,\ -Le <> IjbO^'j lji» Vo 6 s M** J*i 
L^olji^l^l (j£m, ^}\ cjUuil dllj <> t yu . ug l j j (^t i « > • (>c Lfji iUUJI ^^LJI (jjj 
oia (><J Lj:Llk^>l Lj^j ^_,Ui^ ji ^Uo^U c^Lk>A Jjiio^^l Ji* ^^j-i o^lji^ 
J I tfrlil j 1 ^ . f . jf'ij j>du ^1 *ljJ>-^l jl_^J (j^»! <Jp- iwl_^aJI (>o..A"j J OjL^a-jjJI 

.<L*uLJI Jl L^-Lftj <->y>t 

*UI jjac JjL ^li' Jb>. j Lii ^jaio &L5JI J 1+51^*1 ji »i»l*Lii)!l »a» jj^mj 
Jaajjj UjIj Ujj^iu ^Ijj*-^! oia cjLJ (j^j J^^l (_y^ lj^» 00 L$i» ^»*^l *lj->^' jj5 
JJ isLo\ lia JLill _po j Sjjj».yi L^kjJI ^Liill ^j J J 111 I Jjjl-, ^Lc dilj 

CjL»!>UJI £--3JJ ^!>>V iajlj-> J iijUII *ljJ>-^Lj i-aL>JI CjULJI ajjJ>- >-u.uu VJ^J 

oabJl »j23 (jl L? *JJy L*^ cuUiiJl oia iiLs- S-dljjj dillil k _LJ£jj Sjj^-cJ I iu; Sjj*il 
.ojULcIj dillil <u i>l ^ill jLi>Jl ^^ckL. jL>JI oia ^Lc ^IjAll culj JjjJJ Lj^jJI 
J5l j^LjJLj ^ jjkJI (^^p j 4j^ajJI LpLiloj Lauil j^Ji ^Lw jI^pI Li** ^1 
|iltu j SjUJI jiyi &, jjyS f£ ( ^o Jl ^U-T ^i ^U-Lc jjji-, L^£J 4a15 JiL-jJI 
oLjll j cjLliill oia 4jj5 (jj£j ja9 ijljJj ji>^ JLacSII cjuJ Jb>- jj ^L^JI iluJI 
j^L* cjLiliill oia JjOj ^ll <>-iu (jl Ju>"i! (jSLju ^ <Jl >w i-Ai>Jw jAIjIjj Lu.^j iLIi 
Ji-jiLI iajMJl c^ULSU^I yljX; !>(i dilj <±,±>. Lo IJIj L^>JI SL>JI j LSb 1^1 L^JLs 
jjill Ija vuu^ !>Li l^UJ 4ji>aJ| ^yJI Li .i-uUI ^1* JbJI ^ U LsMi t H>>l 
j^Lc tUu p^jj LA .SjLi jIjj oJ—Jl 3jL;_^iKll _j! i^jLeJI tijil. ^ jl cn^iCtJl <> 



J I (_yjjjj^l (JjlSJI i-J>>JI J^ J <*-*3l_jJI LJ^yJI cuLiJil (Jj-^-jIj "ojj^jtll (-jLuj^I 

<L> i^» la 4-u.i.i Cj Li.hi.'V 

yL (j^LLujj *L»i* r^ : 4.»>.i' oLjaIjJ (j^jjulJ ( -jL»jliJI j *Uil> jl! cjLviol 
j_aJL*Jl jIjj ^ic ^jyjliJI jj»oJI j 4jliL» A* <u..uj <_>sJaIJJ cuJ>j*j !Lub>-jll k_jl*£jl 

<Lu»jji> i_iLu*i"i! *3j 4jjL>-jil l_iLkAII CjL>Lhj /*->IjJ yl cLolLJI JuilAJj . <U^U| 4j^UJI 
k_jL*«Sj| <U <Zj-oju (_$jj| jj-iJl yl -JlC JJj Jl ljJ~o_JJJ pJ p . ^'^l jA^' J-*^ j' 
yl "ill JUjJI J 4_uL>jll iwiLnAli (^Lw o^-V Cj Wj -^.J^' ^Ij^J-H 4juu^» <LuL>-jll 
~ajla ^ajjJs (_P-iu Ubiajj Ifl'Ao OJjJ^j- Cj^Lp...i." jjflfe 4_ulSLI (jLij ISafui viluJS 

^jS j-io j .\^Vo pic jJu LbLuu J ^Lubj-jll i—ibuiJI cjL>-Lco J ;t>ljjdl li» 6' ^LlxJI 
j a^aLiJSl <u>llU cjIj,jAjJI tLiL^o'i! JIjJuj j£j»j LL>JI OU i , j 1 <i**b>- £>« e-Ll*JI 

."(jjjOMifj yjjjL/' 4jjjjj5Jpl 4AjJV_aJI 
i—ibvill j ,*~>lj jUaJ (jJ-fij l J l-*- Lj>-Ijj Llljv...i" pAjiJH J *L1*JI i>>j3 Jlij 
^LuL; (J ill i_ iLa l I (jL>jil )V><J>- o a i- Wi l 6a .* ^jjjLSlII j^>uJI «-L>jI ^JJ^- J ^-jjUj-jii 
4_uL>Jl k_jL*«2JI <L>L*w qj» °/o« <U-jj ^Jsaj yl£ yl ■iJ^i t ijlib A' J^V V '-*"■"'■" 
ybj-jil yl j^JJb jJ.l>-J .ijuolil Sj^IjJI JjJUJI jljj ^jic JaJii 4jliL> \ < ^j^ r>Juol 
l.fljl.S jAju^jj ujti >><jJI j 4JLjj3 ^fcj i 4_uL>-jll >— iU..,fi,ll — 4>jjjJI yJ^Ltl -i*J <-■ J-a J I 

.(_5ji.| 4j>>j ciiLju15j j->^Jl rj'j^ ti^ 4 'J^j cjLjLj-j* 

jtoLU j^>"^I >i- O jJ I Ijj-io (jjjjl cLolLxJI (_yj-via I 5J M— <J Cjj^j 4_uL>-jil >— w .. tJ I 

LpJ e ',.7« ujajJI yj icaJLU "illfLil yl y^L>oL!l vfiilj .b»3t« Y"\V _J*jJ ■ U .^ vft - ' -o 4*jIjJ "\0 

yiaUil j \j>-}J>j Jj£\ ylS^ jsJJ<jJI yl "^1 t iilli^o "UJ^j Cjljji jfft 4_uL>jll i—ibuiJI 

CjL>L*W ya.l2.il ijjjxjl CjU-U-iil yl J^>->J ij>JJuJ I dlij yl Jj «-Loi«JI jLilj .<UffjiJI 

.^jyjIiiJI iftLuto «-L*Jl ^i>i J <Ujliu« cjIJjI j cit*5j 4jiL>jil *_>l*~$JI 
iljill joi Jj-^JI JU^I Lfi9 Loj yL<j)!l *Juo <> »_iLu*.l ^jic Sj^U tyilj^^llj ^j-oLc^I 

pjl_yll jL)^Jl L^j5 Loj 'Uxi-a i_jjlj£ Jl 4_uL>-jil <_)U«iJI jx»Sj i£3yt yl y^jjj .tlijjjjlj 

^1 jl_^-j>^!l SjLjj L>L-JI a^-Ijjj 5jjL>^1I t-jljuiJl jIc Lfiolil »Jj ^jill 5. ;5 .o I I 

t— 1U...T1JI L^J <—t..Jyj<5 ^jtll jjLijt>JI y>£\ yl i^wj . wuaLcil «•!>>• d>« J-lsla-iJI LfJ yijAju 

jjjvj u-ju^il : Jij ...(ww.greenline.comy^) tcuiji;^! i£+z ^Js- ^Jo-Si it>ji »5jj ^ (^) 

.ylirf 



t^jijj LIU / g\J\ J^wJI 



YM 



dLb J jLj^J'il Jjjw £>-\y (_jic JJj jl>_jj "5! <ul "ill oLiluUSJI j cu*5j 3_yb>.jll 

3_yb>.jll i—iLxjJI CjL>Lu> i_Acl tfi Jil jLfll JiJI 4j>Lall Clt>u_ol JA9 .i__jLwJI 

SjjaJ (jjj^LJlj «-Li*Jl ijjj jjL. j_jj«-i dJLa (jl5 " «-UjJI JjjS JLsj .J-**J1j cjjjj 
» 15 (> Jjl US' " «-Li*JI (_iLolj ".iuilll cul_jJuJl jljt» ^1p Lfll^p-I J Ij_jajJ Ijjl^j 

J /*^|j^l P - ^""*" (J**^! ( _p'-^ f^J J! Ljuoii-j 4 jji . l l I «-L>ji *^u->- <jj olojiall *OA>Cu 
J ilixil jLoO'il Cj^JjJ 4jJI ULajJ (jjJI ^IjjJI Jjjw jjbojj...ix>l>j!l t_jljuijl 




SjjJjjJI i^l>jil CjIjjjSjJI (jl y> jiakll jjsi. ysH\ (jl)" iljlS ^^ CjJjLluJj 



<LyL>jll i_jbtiJl) «L>Iluj l_Sj£ JuJuvlJIj t_3jjij ^ Lul.. .iojJuLlI l. g . Ui'i o (j£ 4J Uj l>.o (J ^5lX ..i 
i~_i£a£ J lSjIj^*-" (_^Li>^l S^aLt lg.u.,.1." -ill Bjljj«Jlj j^-JI >-;- ly^lt fl^Jjl (o Jj-i^>-J I 
j Jyaij j~^>lj /*^ljJ " 6* *— '"'"Vi /> (j '' ~>o (jl J! t l"*J Jl " "^ jJ-iu (J ill CjSjJI Jj ".<ji>j jI 
eJlij .j^"^ j»l^ i> t-itij 4Jsy><le cjIj;Uu Jj>j JJ jj-iy ^^ '"ef'^J^' t ^ 3 *" ^ J *-'- JJ 

U <Lul£J 9jj-« jifcl Jlxj Ulc CjJ->J -ill CdIjjAjJI p—'jj' " Orl^Jj' J_JtH z/ - * («^ (^r ij'fi 
HAV ,jjLp <joj U Sjjill j" SJjIS ^^ Ouajj ".JyJuvjJL LpL>jil t-iU-SJI <J tjofiZJ 
«j>-ljlJI j Lu-, (jl5 L» y>j (jjJji^JI j^jJI j j^JI J^lJS (> 'i^^uS jIjlcI ciuaj HAij 
(J ic pjvj (jjJl c^JI Jills 3yu (jl (jj (jjj5L« lJul...<Lul>_jll i_>l*Jjl oL>Lw j jL>JI 

".<Lol>j!l i_iU-iJl vwJu j i— u , 'i <. —ays loju yP, -rs^rj il 

(jLj* ^ic <jl>^ll y-iljj ^1 v 1 "-*^' 15^ >*f" -^^ LSiAXi" ^^ oJlij 

J »5l>uj ^dl isliaJl JJ>\yJ J Ijl i£yd\ L-uoSJi,^ t_JUvLII yls IjJ 4 4-.UJJ JjJl>^ 
t_>U-Sjl CjL>Lw j «J>ljjJl lift (jl jjJs-^I '— cv.J I ( Jp (jjjjUJI ilolxJI r^»-jj ".L^jLaS" 
(JjJJ ".Luolll (jjjUl jljj ,Jle Jala <U (jj-u J " ^jujISJI iikiw 4J'jL^-i (J ill '<LyL>jll 

(cfjuij .^ydi j' vy/-" <-5 J -''' u^ r^j"^' u^ l' 1 •*■" j - < ■' *.! c>i *~ojJi u' «- i_o-L»*-J 1 

4jjjj-IIj 4j1>%JI CjIjJjuJI 4^J>-Ij^ ^ifi ^jujISJI j iijb-jll t-jlxjJl SjJiS" (jl Jl *LUJI 

".lajt^C (JjjLj^ Jyu l.g.U,>." i\ £}mj 

♦jk»^- 2_ljLjLjl1I 

jjj^j. jjj£> j-ftl :4j->-II ^HSl^Jl c> a->.i>JI J^j j -Ht! ^Wl*!! *l«*i-lj <_>&)£> 

J5Lu jJUJU OJjJtC jLUw j CjLUJI (jj SjujLj CjL>L«j (jl 4jjuj i±jL>oI <U<_»j^ 4jJucl 

JjIm j^jw" i_iLoJ ciubjj dJjjj i±l>-LII jjjJjjJI ac I aij .Usjlo (jl5 U jjij cj^jjuu 

l^JI AAjLhj (jl5 JLlI (jjbllil (jj jjISlII (jl jJj^ll li* J^2j_j .(jJ=uuilj j "4jajjJ=JI JUJI 

.iilL 4jjjj jlj-ol Jj»a!W LpLiL^I o5 vIjjjJI lf!i=u J JL> cjULc 

i_jicl (jl ^^ ^j jJI jw ibliij j Clulijj JlSj :ci?LiUi! JjJLfj jJai-l <—uJn.>oJ I 
ajli.u.»MJ 4_yjJlS jji jjkj 4jjl_jj-j*i'l jLUll J jbv-i^l ,*Ja3 (> »aj jlj-o^fl «iLb 
(jjj|^ (j^i J!>L>- (jj 4,l^,ti,ll *j> 4jJ->o CLlULkj Cj Uj ^ - vJ I oa*J (jj JlSj. Lfjli>'lj 

(jjjlc jjjJijdl jIacI (j^Al-il o5j. (jL^-^l i_jicl j JjlLu ^ (jjJIjiJI dilj (j£J t'ejjjf- 

LjiLjil Jaujja Luajjajjla L-jJjJ 4_J Lo^JaJ I lSu>«l j CjLUJI (jJalla Ia^J!>L> C1 l> %.j.o (JaU15 
Cl?L>lc L^jl JuUaj (jl£ ^ill (^Jallil (JJ jJJ^Jl (j' r*-tll k^jUUc Cjj^Jilj. Mjjjjij ^ J . ut i. ' ij 

: cajLjj Jlij. »^>-lJil L^jS cjJo-i c Ujbv-il ciuJaSj 'j^ 3 ci?LSjui I jU t " c o- . i . ^ l j£j 

l^jlii Cj^Jjw (jl Uj^>-Jj JUJI CjLLc i_4-<aj JJ>JJ <J. ^» i.o ~t« Cl?UUc lJuj^-1 -XaJ" 



". ^1*5^1 J5 c^li 

CjLUj Jj>- (J ill jJ^JuIl L? ic (JUlo rwijl Lujjj <jl Jl jlwlj iLu-Jj CjLLc 
<L-wi* (j| rwijlj. JUJI JjJ ,*,!■*>■ (jjj CliLLiJl (jj 4jvL« j^\ Lwjj j (jl jl tJUJI 

. jj^ll L^JLL; J 4-,ljjJl L^jJLw l Jj}\ cuLUJl tuL>Lu &* lais ill I j <jjj-i£j 
j£ly ^LUll dUc; jl^aSl (jl J! ^LJI lia jLiij :<jlSu> J5 j .oLUJI *tt3i.| 

sillj (jl Jl5j. oij^l ujS^ LJ (>oy«X; ^jjJI i^i-lill cnljjjtlll italu j J1«jj laakc 

culjUJl jML)! (jjjj L^S_p.j L^jJaj (jlj t(j^5JI ^olc &* ilila cjLu5 <jjl>J jL>^i^l 

• o^l Sjl>> ^-jJ £&)! ilSuiw j^li; Jl Lajjju jjjs ^Ij o>?j^" lt 1 ^ ^i- 1 *"' ur^' 
"^j i«jl5 ou ^ J iJU».^l lj^sl\ (jl J 15 cjjLjj (j5J : JugLuJI cjLwjII jjj 

^*i SjLcJ Jl^Ju voIjl. JUJI j CuLUJl jLLn L) iuy (jl rwijlj .JjUjJJ JUm> JUft Jljj 

<jl jSij. cuUUJl 5-UiJ ^JU^ ^Til <> (Jiio (jill ^Sl tjUj (> Lfj Jj. U j-^lj 
cuLwJil cjIjj jaI " : cjJLjj Jl5j. LjL>oI Ijjj (_jjJj cjIju i^ll-aJl cuLwllI 
oi»03 U Jili. (> JUJI ilu LU* j IaaLJI L^lSLaU (jl JljjJ j iSj&l 4jjli-aJI 

. 4-jjl o i . u .il dil j\ji (jj 

Jyj> JUJI <U>.|_jj jl>J j6\ (j^fu— 4jaDI oLJI (j^aEJ (jl JjU jjljl^l ttxa-L J 15 

J15j .iiJL>jJI l^-l^ j J-it; JLc^Jl (oULtdj d>L£>JI (jlj ILHI Lie (j-u^SJl 

j Sj^SLaJI LJ^u ^1 4jjli«aJlj LwJjJl cjUo^J k±Jji«j£JI iaJaJw o^jl» (»IaIj*- 

(jlj il»JI ^ UjLaIcI djjj (jl t_c»o JUe^l cl.ULL5 (jl (jj_jjL j iiuJI (j* j^jj^ 
jjw ctuAa. j ^iLilj .JjLI (jjj ^ cuIjuUJI ^ 35^ Ijuj^. LfjLajfll IjlLl «^G 
<-i*-=J ^ljia-^1 Ji=uu- 4LHI ULc (jj-oAiJl J ^ISLJI j^iJI j2i-<l IJI L5 ia-" l3;.-<? 
UU (jj-«l»JI j i^uijJI 4a^UI ^ oLJI .oLJIj jIjIIj 55UJI <> iialjJI oIjIj^II 
ojjjj^, jjLw ii^-< JjiaJL. L^jjJ y-J JUJI (jl<L( (> ( _ J *tuJI 4_uJUJl" ajLJj ".iLHI 
5-liij oU (jjjjj .(j~o*jj 5J ^yij JISJI »UJJ|j ^L^l lijUlj SjaIII oLJI (> 

. xjJlLii (_p LSjj (_j j U j 

Uui iJljiw^l 4j_j5L>J| iJa^ul (jl (Y> • Y (.Lc ilull) y3y> jfJ>S» ^-jjU iJLIj 

J**jj U£S ^a>o: <jj>Ji ...^,Sll _L>J| ^ySs. j v^Lis" J llll Jjj- ^Jjs ilJL. ji*l, 
Ljj^jj 4j"^j j \t\si~A\ Lu>Ji!lj iluJI 4jU»- ilia jjjj (jji-JjL (ijU J15j ".«J=uj 
(pljjvJI (> jjj5JI JLla (j_j<L. (jl «j|j ^i 4JI (jjj&uw a" 1 -^ 1 (> j!.'-^- 1 !" iJlji-i^l 
(jjil jaw (jl (jjjCu Ujj .oLJI (jj iliLa ojL«5 viilll (j^jA-whj p. g-'i5T-l ...i|j^i>JI 



YW upJuj lilU / g\J\ J^iJI 

CjjU i 1 1 mi bjJLu/ j^Jj^J jjdll) jjj* j^tiXt jLlfit Jtjujtj (j^j^La t/JJito 

"" / : dU) 

4jL v£lu I oLill (jj (jjjjj^o (jj3->v.j jL>1« (jj >^l o! 4_uutll 4_>v«fiJ I 4 h I 9 ClJL9 
diljljjl tUjSaj Ijl l.g.u.T»j <j5l«j (_>i>ljjl L-.U.I.J.I ale J^ (j^ C K>j (jjuM* T } 1 ^jy&J '■o. 'i . u 
JUJI i|j2i <jl iilajil cullij . 4-oUJl 4,-yuaJ I ^JlC Jili^JJ Jjl-<J t-Jj-£ll 4jdl^> oLjj 
L« O^ljj jj5l oLjj ^ic (jiLfiOo 4^uujj CltSaJI j a^JI jj£ ^LlCil <jj Jj£\ (jj*9jj 
CjUL^l>-I c- u *>j .oLjll i^ijs (jfi Jajuu ^jJI (_voljj^!l >_ i . t , „ . o jkiJJ <Li>j£ jjSl a^Jjcao 
JlSj .t-lil ^ic Jj-a>JJ aJbj_j| J->0 (jj '/.Y 1 Jjvj (jjAiJu 5-ljJii!l (jl5 4_JjJlII 4 8 In 'i 1 1 
eul ft . 't .,.,i. l l j »JAj (_5l (J J A.-VJ (jfi \j\£*£-" <L>v^xllj oLjil (J9»«iJ ^ a n "t 1 1 J. ^ i- ' .o aljjjb ^o a >- 
<jj jJj (J"*"* - ' Vj-^ l| -*J'-^' 0L0 l>» dhi^Jj-*^' JJbft A^ \ n.n. • pic (jA3 <• <U^>UI j-i«JI 

jLL» Y,£ (jl JlSj ."y* L5 jjj<JI JJi Y « > • »Lc jj i^axi jLJ-« \ > ^ tolkJj Ju 

Jij*o (> 1«UJI iawaJI ( _yl£ JiliL>JJ Sj-iL^I JjLi^J ^n.n.« »Lc (J_jj2j&! '>>^ u'-"! 
. Y • < « ale 4jlfi ^a U ^JlC *-i>jJI JJij Clilj^Jallj a Li I diljljjjj ^j-^-o 

JLf-,^1 Jl» (_>i>lj^^L 2jLo)!| SjLj jlc 4_;JL\J I oLil <> <jL^>JI jLI i_mj ^j 

<>» a^JLj^-j jiiill >-'-a>Lg Jl *LuJlj jULb^l (y> jj.a*JL dilJ5 «ijj 4Jl Jj tLjMllj 

Jl oLJI JJLi j aajJI CliLcLi aJ j . n .0 Mi.Afci jl 4j>ojj J^lC (>aj3 ^ic Jj-coJIj ajixlll 
i_ u .i. j . i »aj Jlaj Uaj jlju <UjJaill oUil -Lc Jj-a>JI 4juu0 (jl 4 8 n *i 1 1 C^JLij .aAj— <l 

tlijjj> Jl t5Jjj (jl (jSLaj "U^llo ciilvuLu jjjl^jJIj taJUJI j j~a>S\ (jLSL< jjIjj 

jj .Jjuuw ji-llo Clilj (}jLJ| j C^ul£ (jlaljLO j 3jL>JI (jjblill ija\j»\ jLiculj t diljLjuJ 
4l^«» |jj^_> (jl 4 a In 'i 1 1 clJLs "ijJjL^II J^>J . . 4-t»v^xI I JjUj till" (jl_^l«J L*jJj*J 
Cjj«juI U Ijl <j5L«jj t<LuaiviJI 4_-v, ^ .l I (j.j.,.,>.-v."j till <u2Ju l^JLi (JJ 4 aK a ji^J 4j a - u a. ' j 

Jis <j5L«j 4j| jJj2jJI j *L»j .BjJjUl oLJI '—i-, 1 —'-. 1 BliJI cii^L* >«-* <lj jUaJ ^ic (_>£l12j q\ 
(> ^b*.L>j j SLuJI oLil oajjjwj oLil Jl jjJiJI «LoL JL^-<!>U 4jj_JI LjiSJI 
(jl <j5L«j mjJjI J—^c ^ic (_^UJI * - cv ..jj (jl i_iLilj . (^ n LObt tJ I 4jui*j i_iLLiJI d lCu ^^U I 
^ic ^LaflJIj IjjliUI o=>j-9 4j>iliL4 <j5L«j U5 '/V 4.j,„.i.'i.i JL^^IL <uL^I >_ i . » i. *» ^ ii i- V j 

.(^liajijJI pLSj (jSlal 
jjp (_j,^.'i,l| jIjJLjj ^^aftio (jl <j5L«j 4»K1I jji »oljjLil 0OA Jjt» (jl 4 a In 'i 1 1 jJAJJ 
»Lc JJL>o <L>v^xllj 4iUalll , JjLjj j (_yaAillj t 4jjill oLil >— . uu i tj (jy^ d^^" O - ^' 

iLu" Jj-wj^ -^^Jjj i^JJj^ 1 J^^ 1 t5«iJ i«J^I s- 1 ^ l5 ->-iA.''."J I jjjII Jlij .Y« ^ " 

j'ifjj jLU \"\ _pJ JUII j iiUauJIj i>v^xll JjL-jij 4j5JJI oLil jj3y WZj ^Ul^.! 



oejLu Lib / £,\J\ J^iJI TW 

!J£. 4_oJ*lill (j^iljjil ,jj (jajUj (JjJJI ( _>aL>^'il JJ^ (jiijjLiaJ i_'alkll" lJL^Ij ."LiiJuj 

j^ jjj jl>o ^,j„»\?J| ?|^».j j/^ojlaj L&L^« jijkJLM V aJLjJI jlSLui ^a-ui 

(_>iiljjl <jj Lww (Jjjjjj (jAe i 9 j I <CL*< J->J (jl Jj>vlii I oj^jI j 4j.o.'uJ I *Iwl» (jlcl 

jlo~£ ^lfi JjjJI diloiSL* *I>a>JI killljl C-O-j c 4j^ g ■■■.' !-$■*» 3-j LS oJ ( (jiuaja oLxl ( I flU't" 
JjLiajj jLSo . -•X. gJ I i_3j~all 4jil^ (jjSljj jjiajj 4jL Jj.*J I oLlI ^lc n.^.yjflaj Ja-^L>- 
t_9j-^JI" (jl !_<■;■' ' ■■>■ Sjjloj 4jj>wajl ^1 J la aLil Jjlji ^JjUjJI (j. J - > .oJ I (j-«JJj [J^T 
."j2ill 4j*jlii 4jJI UaU Lft ^.-v.>g.l I tij-^Jlj aLxlt ..ijyjj ial^ q^ j<JI 
j c 4i. Ja . il I oLII j (>aAJ (jj »o-JI (jaJUu aJLuJI (jtiLw <j^J~< fc>o (jl s-l^^jiJI j^Jj 
JlSj . l g»^o]\ t_9j-aJJ 4_$3l£ Jjsl jj Jl (jj JluLi ^li^l 4...A0.V J^ ^jjj ,jj (jjJul (jl (jJ-> 

,jj l^jJLbj tSjjAill JjjJU 4jj^sj>JI j^ljil j L>L>JI yS\ ilS-iil sla (jl *I__^^>JI 
4j>JL1I c^L>L>JU ilijil bjj-j "Gjaajj (jjJI j^jj cjIjLLo oj-ioJI iLw iteLiw cjL^5.->-JI 

i_9Ia&I JjJjxj ajy (jl tljjjJI Jjjjj , --x.^.1 I t_9j-^JI (3^'j^J 4jL ja . 'J I t_ijAll slu Jr^>^ 
(_>ASvi jlilo Y,0 AJbJlj ^ "K '- gJ I t_9j-<ail (3^l>« U3 JJ ?y ^ ijri-^' (j^li^^l J.l£ (j ii iJ fcJ 

cd^L> (^aiio (j_jjLoJU (JjJuJI J~»i ■iy** 0' Usl-olj . Y* ^° pi* ^y-*^ i—i-alll Jl 

.>±,J1II jl-iloui JL^-!>U L.;,,,,..! I ^Ijj'iU 4jL^>)!I 



Llia£ dJMglb j|jja^« DjJ*J'^ t( 

J.j-. t i J jl t_ijAll oL* j (j^aftj ,jj (JJ-aJI j J^^l (J* (_^a^_i (J3*b ^ L?^^ 

( jjl /J^lc'il JjLwj J_j2jj .C^lij-j j*i£ J^L* . dLfl^*- <b*M la-^l j!>UI *lj^>-i o^jy 



(jo~— Jl (jjv— ' JLo-ia ^->>£ i— ia_> j^Llo j jLLmjI Jayui (.g aJi o (jl 4JjjJI l. fr J. I ,o. " 

jtflajjj j^-il 4j}C Oji jLlill (jiuy Jp jUxo^l Jnfl. n." Jj <LHl j eh!*-— » ^- .' *' ■ ■' <-^->~— ~>"Jl 

(jj t JjuJL ob>- 5Jjj ^aj ori-^" — jjLcj .Jj—jIaJI l>» i^L* ^->J-«£ t_sLL>Jl j<jj (jl 

j^jJl (j-o BjJJ^ Jj- '— "• _. ibfoj <U_>lll Bj«_xJI alj^l j!>_w i_P-j.nl I J_a9 j (_sli>JI 

i_aL_>JI (jl i_aL_>JI *_oj —jULajill JLe S^Jsu—Jl SjLL 4_al>JI jjjIaJI JjSjj 

alt JJu> <Lm _Jj' r _u _jj| J— 'till '— ' - ! ■ > ■ <jj Lu«Lt3 LSj Jj»w IJ — >■ jjjUfl Jl B J j m i " (JJJI 

4_JL_iJI jLUl ^LiJl Jaj (jl j*_3_5__L I (jjj .»jj <io o_L (J^— il o=-v J j^— "I "— lj (j- vv .i t . " 

4jll j (joAJ.Ia 4juj 4-I..H.U _jLjly>JI j oLjil i_>». .1*10 (_y<i_>ol (jl J*J -rJ~!l (j-o ^J—"' 

<Luu~JI Jo—jL^jJI (jj jl__» _iJl TTV _^>o jjju ^1 jjj~i!l /Jsjj !■—> ■ ^ v. - .' - k - H — J——*JLI <j* 

(jl (j^jjljil Jjibj .i_JL_>JI i- u ,. .o oUJI lift (jf/— Jl V>^" J ^>ij (jlj. .t i. y ,.i (^j^jJ^I j 

icLLcJIj ielj^Jl J eLU (J _Lc jj l^ill jLic^lj (jLSLJl j_c SjLjj >— uu~ . i j^ajj' tJSjll 

Cj-clLoI LffjJU Or!~— " JL*— L J-C Ou . ft ^lll <ulojJI _i_>lj*JI t_i3j!l jjJ&Jj <jj -)lj Ui 
j^j (jj JLuSJI Jl oLil (jj (jUJa^l (Jjj!>Ij ji— a 4- ; . 'i . ;„^i . l I 4_o^_L>J I rj^JJ -'^J— 1 ' ^^J 

.oLil (_>_aj jLil — i..;g >■''! j!AJI >— j»1> o ^<*>jL>oLjJI 

JUJI jjLsw (jl 4j_jj^I 8i>_il -jL^JI J jjlj^^ 4jwL> L^j_cI 4-JjJ Jj_5 

pu ^Lc iwljjJI i_>_a_clj .(Jjj— j J_ _jj Iajj^ Li^_u Jl^_j t-jj—JJ <L>JLaJI oLil (jj 

(jl Jl Cj—aii-j t L^j 4i. c vjJI i_ucLall i_jL__"l 4_yy JUJI j jL^J^I ^Lls /«,>*>■ Jj— > 

j!>_w (JjJIj 1— ->j-~JJ oLjj -U Jj-«j>JI j J_"L_« (jjj^_> ljjj-i <u_»j*i!l Sj^l (jlSLn _i_u 

. <L«jLSJI (jjj—vxJU (j.ia>H —J I J J .... J I 



L>_j 4j>I_jj ,3_>I__o J (jj_ujo JUJI (jlSLi _Jj (ji (j£ t-jliJI i— IjjJI »— . i i. ^5 U5 

j JLoH\ j^JJI iLAi_u. Ji"w_j ^b- j£\ J^yi\ (jjj (> (jl i-lj-II oJ15j toLil J 



t^* jj^' J ijj*-s S.^Sj'il SjSJI (jliL* >JLv jl>j (jl Jl (jjjl-« JbJI j £,15LJI joc 

(> j^j jL^j'il <ja JjJaJI (j - ^ IjiaJ <UJ}U 4j~.Lu^ Jj1>- >^-uL> Jl 4.>8lU Jj1> jL>uJ 

: Jx> j jJUJI jL^il 

LJjJI 5Ju»JJI (^uSjj ^jJI dJJl ^j ^U ^Jl -1^ Ja*L-<j jy£il\ J 15 
IjLajOI jl^SJ (JjaSJI JUJI jL^JI oLtfu (> jiS'l (j! 6ij--*Jlj l5^L>JI yj2JI j oLol! 
jl^J'il oia ^ juujC ^1 ILaJI d>Lul£Jlj (^sLi-i^l SL> ^lc LL» jjjj Lw LSjJbj 

^Ll>JI JU^i^l t- u„ . u J5LHI 0JJ& liuuj .i—ijAllj (Jjil j-JjSyi jJlaII L&jLicb 
Ojik OiJ^ Lp 3 <U*fc>- jj>o CnljAJb j CJAftL. oLII iojl yl Jl 4juj oLol! i_i^*llj 

1 fti - Vtf OjULla-'i *o3j (jjjJl ~l_^ jj^5JI oacl kioj>o j r>5liill ol» >o«-l_>j 
ijJJjj^JI Ia^LuJI j >OJAC ^yjJlj (jjjjjjlj (JjL>JI £,j2JI j oLol! LibJI ljLj>yl\ 

(jjj-icj <UuLfc>-j (jjill <»Lc Jji>u i_iL*J)l i*jjb jjuJI jIjJj <jl '— »-^l /"^-"J .<jl-*^ 

J^l> osLa. JS-iu ^ybo ^1 jltfj^l Jl <jjj| -1^ jjSSJI (j^jAj J-aio y>-J ^J 
IJJJ-'J X>lj jj>J 4j1c JloJUj (jlll bvj^jill j^j (^o ia£5 iHL 4jM5 (jl Jlij . Jjill (jj*" 



j^-j Ulj IjjJu. < <us ^jilj ioLJl cLiLjliJJI (jj UL (jrHVjij 6^"' J^ u' T^j'j 

Lj-aj L)L>- . 1 fr . fu 4JlS (j^ijw (j^-° 4jI»'ho.^ _J^o ^io J.j.«."i....,i.; (J^"j Oui-^J ( J ^JL5Lf I 
(JjWuaII (j^liw^l diLa-LuLs-'i L5LS' Juo J yJjSfl j^J (j! U5 tJLLvJl Cj15jI j Ijjj^ 



YY^ 



o&J&i till* / g\J\ J*«*JI 



~i ^ 1*>UJI jisL3Jb Ljjs^oJI jjjis (>; jL^Sfl db <> Sjlii-^l bjUI <j£*1I <> o 1 

.Up- (JujJI aUsuJI 4jU>j <_}• lr'"> 4-u^ J! 5jJj«J' °y jJu<a» Ujblpb jbp^l oLw 

jLp^il j ^ j^ill cjL&JI (> iais iilb B^Ac (> J3i jl ^ v^ 1 i-L)^ 1 '- ' * "'* j 

j Jiy_ tij-iJI LUJI jSf jjjll. ilill jLs L^JuJI fjL-JJ li.rM 1 -tLiJJI o->bjj 

jj-Si ^L5 i^LVj cjIjUJI j^ljj jjjt <>ff -ilJJj oi>jSU tipJI ci'iUJl oDj£« i_u£jj 



L^Jj i^bvjJI cjjjjJI cjIjUu 3ijj*» oiljlc ^j JJU 3 *^' J*~^b u^Vj 6xA" 
,ji <> (JjJLj 6jlj^JI o-Ub^l j v^u U^ <>li ^blbj Sjl^aJI v^ ^ Li - 

fl&jl cJ\ *i\ <L>L« JjJuCiJ i_»£j5L!l lift iljb^j J_J>JI cJ">UJI CjIj^ £• <><=»jSfl Jftli! 
^Laiab »j£> ^jJI oojSlI pJutfo t^uuiJI (> Hy-U I 4- u ...o..fi 1 1 oUaJLJ ~olj <_><3j^l »jl>> 

^Sl j^s _^>JI iSijJ ^UJLij ti^>JI .J5UJI j ^alJ ji/SlI »3^J| ^-S^j L^» tj>. 

3L»JI J*>o Lw Ijj> l^u-V-lo 03^- o^j^ 1 jy 3jljj*JI 5jj.jj olfl 4jLu«JI bja £,_jjjj 

jbjX*. ojl^JI jls bjI^kLI i-uL>Jl ciljUJI oia »£Ijjj j^Sy ojbjj ^SJj iL>i~w 

.^jSl (3y SL>JJ JSLiu. k-u-o J3 U» 4JUl*l c&h L" j^l 

j_^.j (> ^Lj ^jSU 6^>JI tiiUJI j Sjlj^JI t^Lji»l 6* Jlj Jill j-^ 1 '/^° 
^ cS^ 1 *-i">UJI Sjl^> o-jj <_>3l5Jl J acLo ^j *I_^JI cjLjjL (> ^aj o^jjjjj^fl 

<> i_i!i>o LftjjSjJj jJ-^>i Cj^fjjjjjSl ys£. (^Dj LLJI _^>JI CjIaaL) *_^a)J L^ .. .^ C Jjjis 

j Sjlj^JI i*jj JjJl^oJ Lsl£ a-J ojly.JJ t^ailiJl U^jSb jls ^Wbj ^ L1, 




oijiJJ Ulc / £^l J-aill 



YYY 



l»l.x>awl <jL ajJ^si ^l-aLJI Y<j^>JI <J}UJI j cdIjUJI jbjp cJj£ ^Uj 
L0.U3JI ci-^uJI cjIjU SjLjJ ^^jJI vu-JI ^ jji-SlI 'i>.y^>\ ILui^lj ci^lijj^J! 

Jiaoj CjLHI J J>y^\ JjIooJI CjLLlC (j! <> pijJLj c^l j^l ^15 jli Jl, 

Ol ^ lij^Jl ci^UJI J (j^j^Jl j*-^I ^L5 jU (> cJU-il Sjic jik; 4_,_^i*J| jljil 
ajjAll j J^o. L| 4j*HaII Sjjill J_Jj ^Sfl J& LluJl Jiill « j-,Uu j 4J5 dilj 
jAhuJ isLkll jjjvi j^JI ituiSI (> <j>o^" j.u.^1 ^Li r-Llll SjLj y> Sja*.^! 
'/A' 6* JaA~w iiLiJl «JLail J-uLiJj JjjJI jULoj ^LJI iiijjj cjlj_}ia2llj cjIjLuJI 
5j y U^ s-v-Jl ^jj5 JjjXuJl Jlh^Ij (jl^ll ojL.J Lol oy.j&\ J.,|...^l ^15 ojLj ,> 

JMj-j jbjp (^.jSlI jo> SjI^aJI i^jj oLs dilj JfJ 5^ui5j juj^oJIj j>_e_^cUfj ,_iw5jj| 

(jbjj (> "HXJ L^J^' ^i^J l> J-^r!J J-^"J' iffj— (> Jjjh"-" jL»Jj"^l <J *i^u (J ill 

j Lu-i, ^U-iJl ju^oil ixo^Jl j_j3 ^U)| jJjjJI ^ dJJ5j ^UuiJl >_ib*)l j jJjjJI 
6 1 J! jj--j >>JI vj-« ^Jjl JjJ" cjL,U9j 9^jlJi jjLwj aAljL j^cJI du jjjSJI 





o Li I j'jLajj 5iiii>Jl Jj«oLvJIj ojLLaJI ±e Jijj 



4JJJJI L -'VJ la j-ijJI <L>i^> Jj^jt 

Ijj SLjJI cuiLS' LjIcj ^J,UI j <ul 6^» Jj .tSj^-^l ^h^jJI JxJIj i,,^lj 

4 ^ . 1 1.0. ^1 1 isLLJl 4 ;o^; JJl*j ^j^l ja5 8jljj>JI 



<->= L 



,li 



f-^o <ua5j oij^l ( ^1p inii.,...:; ^iJ| 



ajJI 4jji .Ojlj^JJ iJ_pJl <_3}UJI (j^JO- <U«Sj S?J^' ^^^ O^J^' l> 4_j5juII <_>ua£!I 

_bul (jj 4jLL>Liuj (jLoJ^I Jy/^w a^ ( j M jjj Jiijj oij^l *j'j^ ^-j J - ) - i> ^-' Jjaj-^I Jj 
<jl9 ...^JlllL-j .ii>>JI ei^UJI J l^LUn-ij Lj.bj.3JI ^J^ 1 ^'j 1 ^ Oj'W 5— *jL>JI ej|_)UJJ 

t^bjSlI (3_j3 iluJl <uljuwl JJl$j ^1 jtliil l^wl Jl>I »j-JI ^ju*j iJjljJ>JI (^/UjJ-)!! 
^j Lj2j joS^I JjjJI (jl ...CJJJ-J .4j1u lakJIj tiji-l *Ll>Ij l>Su 1-fSy SLsJI ^jJlllbj 

<jls t^bjSfl jy Ojlj^JI o-jj flijjl J Lluh" ji^Sflj 4lJU Ijl^J jSSSlI ^ Ltf La! I JjjJI 

JaiLvJj iLdajJI LcLaJlj Lclj^JI ^^1 f-Lulj Cul3jjJ>dl «Ijl»u~/I ooliJlj Ijyj (jl Lgjjvlj 
4j3UjI ^JJlLu *j^»JI (jic V-^J J^' l> UiO^' O 3 ^" (^Jl 4jjUjJI (vkUlj CjI>UJI ^jic 

cjjajJI cjIJjLc -Lul o^liJl J_p- j_p^Xi ^yAj »^^T »Le cdjJl-3 jyJI (^Lll jjajJI 
JjjJI 1c c_u>-ji (_5 JJ! _jj_^ JjS^jjjj *j3jj dJj£ ajj Sjl^jjaJJ i-uL>JI cjIjUJI <us.La.jJ I 

.JsS^JjjJIj Ldlli^l <rL>JI J^>l (> 0JJl>j cibal Jl Jj-a^JI <U*-all 

t}_j5 0L0JI ^jic jjj^ jji'b (_yoyi\ j_ji Ojlj^JI fLajjIj tijIj^JI ...o-Luj>-!>Uj 
yiU. jjjb Jl (jLl5)!I ^le ojlj^JI pUjjI jjib ...»-Jil;j .}L>0-m> <Jj«->v. jsj L5j5 
ojlj^JI pUuJ « IjLioul jbjj ^IjjSlI (> jjiSJlj ^jil J! ojlj^JI SjL} ^jjj jSa 
ju3j ojlj^JI ...fUjjIj <jLJ)ll j (j-^^JI jW-^'j eSjj-^l jW-^ 1 cJ^jt! ojl^ 1 ^jb 

j_ai <Lv£^l <jj SL>JI (^jJ^V. ^*>- LJjJI >=fJ' C^LLb j Julo _j*j <jjjj^' j^ l>° 
J5Lio (jj Jujjj (^Lo)!l 4jj J-aij jki- k±J_jio LujJI _jJ»JI C^liLk j 4lSJj "Ua^ilJ I 

L>.jj f-Ujjl dl!3S .iLJl jljj ^jlc Bjlj^JI L>-jj AA3ji' Uju* dlJL bi _pJI Sjlj*. 
L.j!>Uli tijj-^l c^lj-l^lj oijAjJL H3&HI LjLJI ^IjjSfl <> Jjjp Ji oij^fl Sjlj^ 
Li^U^ ^liAJI (wx-uJl oi-lj^lj IjJ^Jl c^lj^l ^!^ L,.^- 1 ' v^'j ^'y^ 11 er -^ 1 -? 

L> ,i.o„.^J I AjjJu ijJ-jj Lu AjLs^I Luuj (jj Ju^j OjljjaJI (■\JGj\ (jl . . . b5 .MjiLuiJIj 
LjujJJI CjIjjjJIj JU-iSfl oi>ljji Jbjjj 4. |S .o..,.ll BjjjJl t> J^JI OjLo- j v^-*^J 

.(jj^uJI p_»AJl tliej "oL>. jJuao jAj (jji-'ifl 

(jj Sj_L*JL 4jLj JjJWJ OjIjJ>JI fUjjl (j' 'W^l ^^-^ J ^J,/^ LJjJ j *b>- 

jSj! 4_JLwJI LSLjjjIj Ljjjl j _j^ill »-<j^ *ju Jl tijl cd^j^uJI oj2JI j 4j_jjII i>jJI 

L>jJ f-Ujjl (j| c (j j-jjj ^£j Sj^iSjJI c<LutoL>JI 4i>LJl J_sji!>j .JjLJI 0J^_jj jjj 
J&j c Ij^J^jJb i_3jj6 ^ill C^UI^vJI oaljAJl Jj li^jj J5 0Jl>Ij 4jj1o L>-jJj OjIjJsJI 

IjjjAj k±jjL>J Sjl>Ij ijjlo L>-jj (jl 1 (jj. -* . Lu 5j_jj^jJI i_ij-Ajj .(>oj2jII j^>L>JI <!)!>. 



^Ijjl (> ^jiy L» ji>-l IjjjjjJI J1«jj .v±jU)!I jl j_j£i!l <Jj>- 1 LfJ jjli ^1 ilyj.^1 j 
J 6' I cA^J tculjj^LJLjjJI L^j3 cuLiJ ^sll Sjjill ^^ij j cjLSJ j5 cjjISj 4i_i>l«\Jl 

<U *O^I (J^>b^ J (j-oljJ^I J*>o (iJJI t_yoy<jl\ {j\ (^uJ L5 .4jJaLj_jjill jj^Jl ii-^>! 

(> jS^I cuUliJjl J& jluJl <Gli<,L> -juel SjIuMJI ISLjjJ Jjjj Li-^i jyij L-,7 j 
(jl Lajl l? 1«j BjljjJI ciib-jj dijjl £,1 LjIjJI dibu IjjtS <^jjJI »L<lUJI Jyjj .JJ jj 
Jj-> <LujJI Ai^Jl jJ&j .tliill U^ucw (j^-!- 1 u'ir^lj cjLjJI (> uulluJI ^A^j JLla 

°>A Jl \,t <j-u *i»jj <_ij>~> SjljjJI ia-jj Jjjw ^| SjL>oil mSU 4jybJl ^lill j^tJI 

j i^ljjJI ^IjSlj CjLUJI ^ jULC^I ^ ^ <CI J13 ^ij ^yxU ^ 

5j-o.yi iLu-jJl y> cjIjUJI silt iluJI yiiii. ,j!j '^jluJL; Sj^il CjljLUl ^UuUl 
■^■^ JJJ^- j *!■>• -«3 .JjjUI iJjJI ^ 5jJ>jS!l SjSJl Bjljj*. ia-jj ftliJjl (^aiij 
^U>" ^'j^ 1 c£«* 6Jj Jl J! ^JL>J ^5L*j ^! <GI ^ILj^JI 4j5UI 4^wj>JJ 

J*i JJJI u^j^l Jj-^I ^Ij <_>^L-=uu.l -6jjj5JI jl>Lm j—l 1^.1-c jJLL. ^1- cjLUJIj 
caJlSj .oijSlL. iuj^JI ijpJI ^i^UJi 5jl^ l*jj ^Itoj^ tS ^u J i\ ..M..JI jUII 

o*** u^J 6' -V^J .ooj^l Sjljj*. dijjl ^ (j^jjUl jjL^u jjjb (> -i5"ljJI JjL»j 

jjLas ^1 jjjiill icl ^5 jJ( JjAx£ fry*. j^jij^Jl JL5j .oij^l Bjlj^ o-jj fliJjl <> 
jy£ ^j Lj^u-J Sj^uoi SjiaJ "il Jjju oJj L» jj^ Jl jjA*^ <w»o. c^lj dlJj (j^j^- 11 
J^-j uj^j^-ll ^UjjI oai3. j L-ujj UaLw <2,j5j (jl (>1«j "i L^Jl c yu«j |jj»j ciLJi 
jjj-ioJI UljS-»ij IjJlSj (jLUIj oj^kILI oWyi jjjjj -oaj^l Sjl>» i*jJ fli»jl iJiLiu) 

jli ^U^^ y_jj5 JjSjJjjJ BJA> ^jJI ^ji^l (3jA*OJ u^J^- 11 j t! 1 ^" ^ j^l JS-ij 
Juy 4+*Aj jUJ| lift ^LyJI (^aiio i,Ji5jil JjJI J^yj^JI ajLj .(JJO^-" ^^ 1^^ 

7-i° J! J^=y L» o='L^« | I f '^ »- j j3j (.(j_jjj£JI jlu-SI j^jlj (> "/I • _pj (jj.'uj opUlj 

£jj ii_^-( Ji<u (jJ <L^>Lajjl jj$j>j (JjJI j^j^iiSl JJkJI IJA (jl tiU>l 4j£jj .(-.aaf Ju>^ 
•LV^J^I Sjl^J. Cl)b>.jJ j Sjjj5 CjIjIjj ^jjj>. «jj Y«0. «U 6y>-J <L^>Lajjl V jiLll 
JJ-*^I jyliJ IjJ-w I f ..■ !*» u^J^-ll JjLw ^J-^u J3 Jjiluoll j 4JI <^» Lajj s-ULJI jl>-J 
.(jljjil Jl» oaj^l Sjl^a. ia-jj dijjl >_ . . u t u Cjljli JjLail dlJj ^.jiKj J3 jl t(jjjj£JI 

iJUs 0^2 (ji L^JLSLob 6l (y> o^Jl o^j^l ^Lai lyL^I Sjilill ^i x>2sll .JLslj 



YYo oJ>JLu Lj-ll* / <v'j-" J***" 



cjUUJJ ooSl Jj^L .LSJL/ilj iiJI ^Jp kli>JJ UU I33U j9j3 Lflij ciijy Jiiu 

:tijl>>JI ^Lu^f! jisLx« iJm^j 5.x>jII jk«bU jjj^ jjjij 

y! jjjaiJI J>j£ 3 .i«jl5 OjjaJ (yxL- ojliT 0I3 '^L-JI j 'i-* 1 * 11 °j-^ Uj h^ S* ] 
jo^> Lw 40jl_^>JI cjb-jj ojLjj jj>«jJI otu jjl-j ^UjjI J! lijji- 5j3-UII ^IjoAiJI 
<j ^1 ^^jLJI ol^JI j_^>J "iUSJU jjjSjJI ju^j .oLxil jjU* ^j ^'jj 11 ^^ 
ojl^ Sjj-jJ SjUj »Ijj3JI ^ JJj .u^ 11 5 jL^ ^j J Sj k) 5 J*^ 4 W! 1-W^ 1 

_^ jj^jJI oL» (Jjj, » plijjl Jl iS^y^ Lm i4jjjl» ^l^-j J ° J! M y# ^ o=j^l 

c,jlj oi-jSl Sjlj^ o-jj (jl j^EJI j5Ij .i.jttJI j»U i5UI cbli- p-» AA Jl **-3 
.U ii. L^Jju ^ici mA j»U j ouiiy 4J* olJIS Up oliou-sJI J^ J«iJlj 
J^Jlj -jllllj LoL>jll v^^'j jk^^l gji* J^ J! jO 2311 Ji^J - u>u 
Jl jo. ^ Sjlj* ^1 _ja 6^JI uj^ y' ^^ J^h i/ 1 ^ 1 V^ 11 e^J 1 ^ 1 
)L^ ^yiJI l^ikiS ^1 jtlill co^*JI ^Ul oyJi <> ^ii«~ji >ljl ^J -r b 

^jill SjjiJI CU-aiflj J3j Jfepl* JSLSu ijJaAll jaP jLUil j j-yUI JU> c^o-lyj '/\ « 

.i^JuJI ikuSl ojL-j _j* <>»yil Sjlj^ 0JL.3 j j^-uSjJI v*- 11 yl jo 2311 jli 'j -Oj 5 

Uul oj^oil «Sl |,j'3K *ULJI (> ^j^»j J! <i«^ o- 1 *^ 1 j"^ 1 ^^ <>J 

sUll pij J^hJI ojj- (> JijJ-' 4oi.Ull ^I^AAiiJI yl o^jSlI SjIjj. ^UjjI jliT i-ljjj 

j j&> JL.a> jjJj J "i-UIl j_jlaJ Jy 4jj£>JI 4C^*>^JI" culjj .(^Jj^jJIj ii^L>JI 

Lu^yil BjUl jLUo J5" yi c-JuSaij j^l ..Y« • ^ 4^Uil olj*«3JI" yl^ ^^> 
Ol jjj2Sll vJLiij .oijSlI Sjl^ ^j'i "^jlLJI cuUll*:^! oiui^ jjoj U Js. jjIxl- 
J^jwu «5j3j <Lli UkJ-jj t JL*JI li» j 3-iUub j^'il ^-j^ 1 ^ y^-" ^ jL:JI ^J-^' 

U ^Jp SjjjP jLkol J^kft jjjAill ^.jj ."(J^-aAll UjjJJK. ybl_jJaJI" j Ol05 jl OJU3 

coUUuiJI ojLj Jl tiJji- Uo cSjjkUl JjJI dJj j U. jLUIl 6* j*^ JJ ^ J J" 3 ^ 
J5 "jjuj U ^Jp" v.K'^ j^ 1 <> ^^>» u> ^^'j .**^J'j ^"j^ 1 ^IjU^'ilj 
J Sjj. jIjjI liill <Jli>Jl Ul .J.^La.JJ jlj-iSl (> -^JPj ^Uiyi (> ^j 11 u 1 ^ 
Jjj .^.,.f,.i,„j .UOup^j oUll JjIjjj jUuSl j oLII ,-j^ia ^Jp j5JA-i c2Jjj*II JjJI 
JjJI Ul .J_jj-JIj cJIajjJI j oobjj islo5 jiSI iajly-l jj-«Lei "^>j^l ^" Vj^ 1 



oLo ^^l^, ^Ujjl tSJJ^j .oLJLI j £-S <> Ly^a- ^bl-j *l_ji^| ij. o>J ioiyi 
^ l^UJl JjJIj UJJl jLU, L,^ jjl^jj t J^lj-JI ^ JLel^j J^ Jl ^*JI 

c£! c"jjLo.j i-u-li, Jl ob-jj ^ SjljjJI ^lijjl tijj^" ixlAJI JjJI jj .^jSfl 
S^jiill JjJI J^^wj .4jaL, LoL>l3l jLST Jl (j^ !jjp {J stixjH j SjLjJI 
o! jjyill JlSj .ai.jS!l Sjl^ ^Ujjl ^ jJ^xl- "<jkJ.Ij LjLjuSI J,L^" jl^o^L 
c^ljjJI Ulu^b^ j "Ub Lcfljj jL^-ia-, ilji^l ii cu>oj ijSlji-.'Jll jLUil ,JW 

.J_u^b«jxJI (_><a*jJ <U~uJt> SjljjsJI CjLj-jJ J ,_JLuiL fUjjl /w -i> 
JJ -JO 23 * 1 j *L> US LsSlj** irfSlji-'ill yil^l g,,.",„ ^^Jl J^l ^j 

j »U*JI jJj^uj .bU^I cbaJUlj Ljt^Jlj Sjl^l .-u..... ^Liyi J^i-, JUsJl Jjj 
niU>li j ^Jlill ^yl5 /jjLu YY j y^ 3 'c5>>i ^j^>u> 4Jicl jj_Ju ^Jb pAjjJj 
olj <<jjjA«Jlj bJl>JI u^I j ^b-jJ o,Aj Ufe ^3ji- Sjl^l 0? J! Ij*i. 

jjyill ja>w (Jljj . IjAo- iu .^ AAj cjlj" t , a . u >, iv-o ^jj Is A&j*-' _^*JI oLw (J^I-u, 
j Sjly>J| enb-jj ^Ifcjl 6 i ,\\\o pb jjyj jIjlcI jJlP JJ} (> L»3^ ji5l Ijjj tejjl 

dJ^ j ^\j^3 3 c^JobJl J0£JI ^Ijj Jl ^b. ^ ^ IjjLilj ."iuJ^Ko 
ajiJI j jai-u-, cjI^^I oia, <ji Ijl^j . UjJIjI J_J jb^Sfl <>*j jbjlj ccjUI^I 

OjaJI j o^l Sjl^p. ^1 (jjjj | ^fL^j ,UIL> ^I^^L Sjjl^II olilj**JI (> 
cL^bL- (^j -Jl iU^ ib.^ j ^\ 3 3 \hi J* ^\juJu Jl l±S\ o^yoJIj cijbJI 
"^i 131 ^" J! Sjl_pJI ^Ujjl ^jjj jla3 .(JbJlj coljUJI jjj^ ^ ^iy UJ o^So^j 
.-JaiJl v ^ iiilLjfi j LjobJl Jo£JI ^l^j c^lko^JI j 5i9|J| coljUJl j 
o^>. dtt* j ^J*b- ^u^ Jl iu>Jl Ljjjl j/jl S^LtJI J_po | (^fL^j . {Si yj>i\ 
c"l»b cJJl J^b- jLul Vyj jis»" jbJI oL, ^ji^, £.14^1 LuUJl s^aUsJI ^^6- 6 t 

.SjJbLJI jLLlilj jj^JI <> |^ Ijjj; ^uiiJ 

ou^j ULU ^Ij cobll ^> ^ sjyi ^L^iJI ailJl UJu ^l>o 6 I yijsi, ^1 

j_^j |O^JI aIaL, U, jUi ^bjJbJl j l_u^u ol o^ t^lZi iillJl jjU j55I UJL 

vv~^ v^LILvJI j^u ^1 iu*HI cjb-LJI ^Iki jjj^Ji 5Jui* <ji J! ^lj s-4~- 

ul ol« c5i!l ^^llJJ ( _ 5 l»i*JI i^^oJL. il>b.)ll c_uu,JI <> "djjjs .lSjI^xII y-LuLS.^1 



&■ o!JU)!l *L> j3j .ja^ J^-io uA^I 1^-A*j o* cJli>J 1^*1 cjjj-JI jj>I a* j-^ 

(jLiJI li» J ^apI Ijjjli cu-u-uLj^ il^o ^Jjj!j -lSjL^ 1 a"^- 3 ^ (Jj^lJI 

.jjj_JJ 4-JjJI 4i>JJI 

.JjoJI .Uu ^jjUl 0>o jjSl jxvu. jjJI ^UJI ^uJlj tiljJl ^L»J ^IWI jl^l 

cj^IJjjU. ^UjjI j ^Ji\ 3jl>> i^-jJ <ji ^ <J->I J>>3 ^LJjJI (> ^•^ ll -4k? 
.ol5j>>JI .Ijl>o-I I^Ju Loo-. ^5 '^jA^I ituilSlI dlJjJ i^-u^l <^\+Ji\ *>-\ o'j 
jjjLi LjJlc _^k; L o^ '^L. 1 ^ 1 <> o-^ljJf ii**ill cjULLUI <j! ^* JJ| <JyHj 
(jl eiaJuj -uMj ujo^ 1 J*-^' y^ ^ <JJjl* k±jL V 11 S-^J '^j-^ 1 ^LJL4jaJI 
J! (jjjj L« tjjj-JI i'ul> Jl J-oj ^1 L._^iuJI Jiyi 4j>J1; (jJjUil CxA* l> Ij t!> 

^ lSjI^JI ^Ucv^I ■-» j <jM yl J! j'AiJ • J ~ JI u'> J* b '^ U * JI jl** 3 " -1 

JiLiu Sj5Ij]| oLJI <> iuul. ysj -Ojjj^ 1 -^1 i^ j 1 * *#~^ ^ V ^.r^ ^ 
>w J-oj>o L« jj5I <jllJI <> ^U*^ t^v. J^ 1 u'>> u^ i ^JJaAil lis. <>j .jjO-« 
jjoJI J£\ C)\ ****■» ' j23« <j^ Lm J*fti Jiill li» u! ^JJI J^'j -^j 1 ^ 1 j 1 ^^ 1 
jl^J^I luZZ j»jj (J cjjj^ cLijIjII ^LUI J Sj^yi 5JjkJJI jjJ-JI ^ 5 J _ > k>JJ IjJ-^> 

^1 6i>^l flj*Sl J!>L^ L^ o^j^ 1 J*-^i ^ti 3I* <> 6^ u*!^ 53513 ^L^l J! 

4i>JJI ^Uol (jl <> P^^J ■ ii - JI J ^'^ j 1 ^ 1 <> 6^ ^1 a^-^-J 4l»35l3 ^j- 
(jl *3_j0j Ifrllfl t(jljL IajjI J JjJ~JI (> ->J-^^ JAP t5>- J^" fJ Jj-i-^ ^ Wl 

.6^3-1 uIjJj J 4J3U» cj^b- JUa (j_j£j 

.Ll>o>. jIjjj iij3-i (jl Jjj t Jx-. La* fj-i S^^. uL?J^I J ^J-="l l r i '^ 1 J^-J 



oSjAJj Llle / ^jIjJI J^siJI 



YYA 



,# 



fc. 



i»% : 



^^i>JI c_4s2JI & kJj^j JUiil J>lj^ j^Jsj 4j*U* jL^I ^ 

jLjJ^I (jljjj 6W ^*JI ^Ij^f &LJI Cy> & ji-ji l*^LJI j d,jle LjJjxII jLjjSlL, 
6% ySL^I ,jA*j j ^±.jl>o dilj (ji (JLilj JUJI «-L>ji *_u^». j f,Luj 4jJj1>JI 
LjaiaJI jLjjSlI (jA^j u 3 \1o SjAlJal Uwilj l^^ cLJUJl h*j Jj . .Sjj^JJ y*^.^ 
j*M o^J ye (H-LHI *UI jlJ^ $i _j* v lu^| j^j 6 tf ^ c^^i 3^ .^ 

l^J j Sjl ^j ui 6eL» Jiji 6i* ^L-jl i*»b>. j Lj.J.v.II jLjJ^I ^^ JUj 

<jl iu cl£w^lj |j^ j ^L-ill c-lLIII ^ t |j^.i j ^j^ j5 jj.^UJl J L^; s i| ^j 

. <—xl=«2JI *L>ji £»** j dJJ^ <^l y^l 

S^tt ^ J/>|| Jjj^Ji 6jo fj| j^j} ^ jUJ LJLJI ^UliuJ^I ouiL -i 
mo pi* ,>c J, 6je L *.. SjL,^ mn pic ^ Yro.. cijl^l ^LuL^I 

^i mi pi* Jjwi ^LJI ^IHI ^ & 1>jUJI 3j. a ,KI[ o^l^SDI oobjl -y 
,_Lj>sj jjj /Ao > -i . u UUuS W«j SJLole Yi« LjJlo c5_>^ SjjI» V« * <> 

.4jl*UI 



te UbJI ij\j>M ±~*y* £py„ yi ^„ ((5^JJI oljl*)) jliJjl ^^ -V 



■'> 



,1.0.1 I lii 



j ^i^ J>^ 6*~>3 u^ v ; ro L-T v > Jj U» * ' ^ JUiJI ^ 4j 

.OL^I i y^> ^ILJI Jj*II £k? yt M a ^J ^1 

sly— j J>»JI J*JI j 6^1 J*^3' ^ J^J 5 c^ iUjJI <^ ^ ~° 
C\ J& S5ULI j V>j o« <j*> L^ Ij^s UUJI olJbu^l cuJ*i- IJl *l\ JbJl 

: s.\jii\ 4jIjj jLu o^jM 5jI^> ^UjjI 

-L- Sjl^a- 4*jJ ^U3jl u> <> IjJ^ tUIc t>' ^ ^ JjJI -^^ ^ °^ 
t^uj ^;>JI J-oS >b Jl 4^1*^11 V 1 ^ 1 tUi Cf* ^ l '^^ ^^ ^ <* 

*UJI JlSj .6«tJUI ,y>j ^lji-^1 -^ <> *'^ ^JA^'j ^ l ^ JI 51 * >JI ^ ^ 
JjJI o3>JI j ^UuaJU Lfcjl* f£*j> gyi\ o^> yl **»1*JI O^) ^JJ J J Jj^ 1 ^ 
JlSj .^j^o U -ui j*5 jJj 'iJuiu ^j> v^^ J b ] J^ 1 ^-> J t^' ^ t jL ^ 
"^ L-Ju Sjl^aJI oL>jj ouujjI) luliSl ^yU <mI^ <> oUI ^ j3Jlj yij uU^ 

"^Iji. ^Ubjol jL^I J^U 6, ^jSl 5>U ^Ul j&U l jy ^ J^ ^! ^L* 
14*4 WL UU3»I ^ li» ul) jUlj ^J^j .(JLwSlj ^\y>)\ 3 j^lj ^l^^JI j 
oljSiJIj 6^1 6« ^' ui5U3."5ll ul <-Wj (^=- ^' u^ <^' ^^ ^ ^' 

e L« c^Ujj Piijp i*& ^JUJI j iuUvll v^ 1 (> i*- 1 ^ ^L> L — ^r Lr fcLUI 



u^jajj UU / ^IjJI J^aill yp, 



J^P-LHI ljIjjjJI lj^UjI 

^li, ^I^Ji Jj^ *U*J| gy tf Y. -t f U Jv-lji j jJl « ^J* ^ j 
O^j tJli>j ^ULiuij iijic c_L=lj£ ^ L,jL=u3l SiKoj L^ Lo»li, jaI^ ^jjj* 

J ^l j^ oljjib" ol^v l*J x^ j *Uj ...L,jjjL. LolUl col^Jl j S^J jS^I 
t^l* J ++i~> kfS Wjjjl ^Li jhyi^ jUmSII (jl "^Ij-ijJJ 3j.jjS i-ljj ..L^l 
SjLjj ^Jl coU^ Jjs Uui ^j .3LIH1 ^ j lp\ jy \ JJ4t! u, ^j^i j liLj^ 

^Oll jJjvJI ^IJLL jg.nW.* ^p» 4j*^J| ,JUj,j (^Jl jUSJ LU« IjjJl^ JJLuJ I g"al-;< 
j*S-u-» UJ cY'O. J^Uo ^&J d \ J^L>oj Ij-y^-u lJSI JL*. j l r |A., .£, 

..JO 2111 V~-^ <uj*JI Sjlj* ^b-jj ^li3jlj tijI^Jl ^loa/il >.,,x.,o 4^jUJI jjjJi 
j3 iwiUl ^ 0. J| j 6i £J| BJ+ i ^jji ^i^ji ^u^n(| 6 | 5^1 gj^^i ^ 

<yl£ yij'jll y>. j Sjl^pJJ 5j^O>JI coljUJl pjkc Lej^i i^JLj^l 4ia-ijSfl %- 

>JI o-^j Y«-Y uij- c^UUui Jl^j ..jyj| ji^i ^ ^-Ui Ojo £j| j^| 
^UL^fi oji Jis .^.LJJ Oj^jsJI SjjDI ^ Sjuji ill,! Lj^jl j Y««r ■_»; ^,- 
>k1? \j\jS\ ^L*}\ 3 c Lujjjl iJjj \\ j L=^_i A< j^J J2u J] Y • • Y V T /yj^! 

6^-JI Oh ^y^ LfiJ> f • Slij j Ljjji ^ 3 ^^ ^^ ^Ij f Y . <r f l*J ^aiJI 
U^ t /r< 4j~^ Ljjji vj l». j^g ^ JAC j J^L^JI ^.Lu o^i^,\ 3 t o&-JI (> 
.olSJaJI oia^ip ^^ J| ^J^l JL* j jJjvJI olii jL^I ,jji 
SjLjjJ Lx-Jl 0I3UJI fJ |^ y^iij LJU (ijlji ^ju Ljjjl r Ue JJ j^i ^jy 
^Jjj^l oL.^1 ^ L^; ^vlJl c^L^ul^^l ^ jS}, LS c^I SjI^ 
cJJ:ii ^ c^ JP-* l y^ 1 oi ^ .^lill oljiAS £« ^ijioU U*J|j LuLJIj LwJi^lj 

u^jUl ax-^| ^U oLA c_i-a3 cuwl oLLckJI (jl Sjjjj>. L-ljj o^j 

- 6>*Jl jyJi ji^i i^G lucL^Ji Sj^lli Lij^ ii. y^Sii yf. j 4iuili (C02) 



•j^j^j ^>*v '(ww.greenline.com) jj^SlLiJi ^ ( ^ 



U -6jl^>JI a-U^^I lj»Ji '<u~.U jjLw ^ - oiw)ll i*li-»j -f*Jj jl*j ^ 
U5 cLyJI SUaJI jaUw aAv jL-s j v^ ^l^*Jl ^L<u5 j jxX Jl jji 
(> ^ Y < • £ (ibJ jjw ^14 O" 1 ^ 1 JJjJI J 6^-lj JI ^JJU ■<■*>' ^'^ ^ jli ' 

lAi* clk,l Jl ^/il yv (> -<ijl>>JI a-bo^l V4-V.J o-^ 1 h ] S* Jr^^- 

jji-il J5LW jsl\ ti>^l ^bys:% yl^jllj oy>JI jJI^JI ^ >^ j sr**- 3 

_^ ..< | ^b ^ ibl^JI coL»£Jl oia o*ljb iLL> i«ji>- iia~« c^lko-JI <j' p*jj 
Luja koLLi>%JI °<Ua-_}J_jJjJ L-JL. v^'^ i»JJJI oJ-^J o^ 'o»j^" >* (> u>o^" 

dy^\ Jlu-^I <yb J^i-J ^1 i-oUl obLJ jl colki^JI *k-l^ u^^ M ■*&** 

iJJiio j SjIjlLI Oy^ J-j-..fTl ^b ci>bjI-J Sj-iLu cjUo£ ( «->o Sjp JjJ <> Oy^-W 
J_p. »5 r <\v • o oLlLJI dx^vj .^Ul oyJI ^Lw*-^' J^* f- ^^k^ 
Ipwl. L-ljj J*ii oji^UI pi cobbJI oij> (.IjLi^L^bj .Sji>o <Jj-j ^0 j (Jl*JI 

.^'Mj U« • c** 1 ^ 1 dhW ^i»-^l icli^j 6>>JI Jj5_jJI jlji^l 6* ^ ;LlJI oy.^ 
3^ ^jj .,>!^>Lil C^jaJI j '^ L;iJI oy^ aj-^ i/^ s >^^ -^1 y:- 

Uj^L* C^UI JjJUJl j yijSl CL.UL3 L^U^I ^1 jUJI 4^ ^ 1LUI C^UIjJI 

J..1-;. 11 j oyj£i\ Jlu-^I (yljJ ^j_j0~w5 c^bLill 

tec e , 

iLuj o!>Uj jjj5 jjj l$J jA\ cjLLc><JI oia o 1 ^-^ li^p-' ^J^'y u' (y* 
x^y J>\5 5 Jji jU5 oljUJI db (> o^>- Uj O^-^ 1 u* 3 ^ J^b ^^ Ji^UUb 



o*>J&i Lille / £fljJI J*siJI Yf y 

jj-^Sji ^bj Jjl jU5 4±» oljUJI ills y*Lw,L ji ^yui ,> tipJI ciMill j;t M ; 
L>U~, S J>-iII o^b^u ^ysJ| _^uL-l Ij] ^1 bj-> |ij23 ^3)1 S*li£Jl y-iL Ojo^ 1 
6^jll OiV 6^1 cJMill J o>JI LjLlS ,> U*J> v< c^Jl My ^1 ioJjSJI 
Laj t^yoJI ^L^ul J yjll jjjJI J.O ^ Sj^-Lc g^u jl>. yiliWitj j,-; ,m „ 
OjjjSJI jj-^I ^15 (> <^U5 LIL> j^i>J o[k>>JI U I Jl 4JL>jl=»JI <±,_^JI ^^ 
j lSjIjaJI (/ltt>1ll cj^jum IjjOw 5j;L>^I <zjJu U IJIj .iujjiall L>U~. i±Jj vjUj 

.»jj«JI jlcLcoJI 
^ s ^ >^ (»l* H • • • J5 tijJ^. ^«J ^^u yJ-jSl i 'UJbJI j^jj 

j-a£ >I l^j .(iJlSJl ti^Jj^II j^D Ly^, J^il SjjjJI jjrfj yijSl o*~J fJ pLc 

£JJHJ ^b 1 ^ 1 0* ^-^L>JI j_^*Jl 0j 5! (> I5j t |iLe\ \ . . . JjS J^*. jj ^jj^ 

j j^J J& Ifr-Juu ylS ^j5| 4-oLj C^bvLw ^J^ J»*>uJI oLw *_jj^Jl« j Jy^s J>w»lJ 
;4AjL, 4jAjL>- jyAl. ^j^j <olLj^<JI oL« V b*_JI y\ ~iJuLj ~*uj>.y)yj>. y n p 

iiiTj i^i ^ lv^L'^jVT jb' bi \yj> jjji > ^i s^ j jmsji j^ b>^ 

cil>Slj cdL^ B jki U J5 yijSl c^i L#ir>? «> ^yil ^1 L^UI oL^J ov^lj 
Ji« jiJI ±*J\ 5j>- j o*L* L^l i Ji^^bj b5 c^ljUJI ji v lkijSll oi £j jj 
^ oj^I ^ Jj tbibj*. j l^jj^ LuUol ijjj v^j ^^^ ^j 1 ^- **>li« SjAlb 

LUI yi-jJAil (> <^LU>JI oi» yvLvI ^j v li*Jlj jUJI l$JU> t. t l.-w3 Sj^Oo SjAlfe 

^L*jJ j ai-loOl Jj^wu u l >_L3o ^jSl <jl til ^J^- lS-^ j-=^ (> vj^ 
<jl p oU/j liiJI ^yui ^ ^bJ| ^1^1 ^Lu^^l ^.^^ J^UJI c&3 iijj»i\ 

O^ju ^iaJI J*3 I ^ |jj,j tj^j^, jjj S^l^pJI kobvjj j ^jl Jjj^J yj.yji 
4*5 SjOS ^j i. J ^ul| ^ ^^QJI j j^Soj y^Sl ^ju^ dJaJ t ^-5jSl ^Ull Ojjj 

lj*±* ji^isH J>\yi ciA^w, 4j5|^» Cjljbyj yjjLSJI Jab*. J ^Ijb^JI J^«. <jbyiJ| 

- j^LxlJL. ^^,1 |j| <Gbi (> IJAj yj.jbU Lo-bUl SjjJI j^jj c^Ijj 0j:! ij y^\ Jju 
j^ai ^ J«a- Sj^v ^^I^^vj L^Uu, ^l_jJi jLjjI ^ J^u I — *5jall >»j 
j*-»l*^l 6ahI^» 6ijLu *UaJl ^j Lil^l J^bilL Ji^ U Jl. ^yil ^ SL*JI 

.4-obla Ojjjj 



. 0) ;<'r" 

JS (jj-oP j 4jjjI^ 4^>L" CjIjjAj Afl.Mij ji pJUII (jb j^ujLwj *L1p jlil A9j 

cyj ^LUko jjj^" IjjjSjJI J13j .Wjjjl v^* J^ ^-^ ^** ls^ -A^ "' {£** 
J2s .OtH^-jJ o* -^jp ^»^J**J Ojlj^JI ^L>jj ouujjI IJI 4j_j3j 5iu* 3_xS.Lxo ejlj,UJ 

y^i j^>u<^n 4***M r'^'j (^-^ , L ^ aJI <>• lso** 1 *J J>JI 6 ^" > J' ^ Ji2,; 

lijyib Ijjutrt-lj l$J\y„ (^Jl i^lill olj^ ^LLujjJI 5*y£>JI ii»Dl LlCj 

L> -jljij Jj*oj Sjlj>JI o-jj «a3jj j5 L5 t, Y ^ * • pi* JjL*j lji« ^,AA jIja<u ^jj 

.LJUJI io'ijjJI 0* o-jJ o,oj \,° 6^ 
(^u L> j-jIjjj jIja<u <_yJl>Jl Jj*1I o* cjuta-ljj j5 (>.jS!l Sjly» ^.jJ ^l^j 

*jll ( _ 5 k«j ^ t jis ,ji jl3 jJ oljUII v^UclJI j SjLjJI ul Ji^i" :^ ^ ^ <j 
USj IJI UJLs III t«i_jill jji-JI dUJ ti-soi. j >_i2: 3jL>j J! J-sj- ^W l>-L-^>-^ 
Li-LUI ol^AioJI l-ljj Icj^j^ ou^jij " UI jjlSJL, ^ 6 1 «^J 0^9 j-^l li» J! 

. Y ' * »Lc Jji>^ 0JJu>oII jjLall Jjjt» (j* 

o-jj Jju>o Jill JjjJI Jl y*i\ j O^^ 11 J*-^' cr"^ e/ii>w J-^u j5j 



.Lj_y<_JI i<;U>}l SLiSj tsj^j 5U L^ yUi cjI^Is 3j^ ^1* (>.y; ^^ (Ji y* ^oU^jill (^) 



t>ij2jj Lille / *jljj| J^aill Yf £ 

(jjlll J U Cj5j j (Jjjjj-jJ <j£ Jyjj jljJUj r&j* -^ Sjlj*Jl CjL>jJ (jl JAJju 4Jl 
<Ul*Jl ioLpL-JI J^j« JjJ (> t-iK.„fi 4-ii*ljll CjIjJjUJI 5-»IjJ icjA>o (jl jSjj 

jvJ J^-> ^jJI 1»jjj2j j ic^*Jl oi>j .^yJlji-jSl jLf*llj (^jj^I pJ&iJI 3^j 

^UjjI xll JjSl iJjjL ik> ^ 4A3ljil ^ CjUjSL>JI "i^Uil euljJjUJI 4-£J*ljj" 

OjjUl JjJ <d>v-fc» ciul5 ^jJI cj^jjJI <j£ Ojjj^w (jjj->jJ o* Jujj jIjIw SjIjaJI 4j>jJ 
cu!>l£i«i L^s-Lxw Sjlj^JI cjL>-jJ SjLjj (jl Jl UjjjSj j icj*»JI cjjLilj .JucLLaJI 
k_»li«Jj| j jg . " . "„ , n L5 .oLJLl j jjjui o»aJj ij^lj^JI (^Ij^l (_jic 4jjlL, oIjjjUj ltx« 

.(jjjU^I CjLIcj 4_yL>.j!l 
Cjlj^illl t- i . uaj j^juall jji (^ij^l 5jljj> 4j>jJ f UjjI (jl 4jjJl>JI CjLpIjJI (Jjjuj 
l> J^' (_£-V J-O^iJI 4J>J ^jic L^Jw ^jji>Jlj (J-uLaJ| JjL»- (jL>jJ Jl Cjj| 4.U.L J I 
.id3ji« (j£j jj >- I ...... U ijiwUil CjljjJI jJjUj jL^jJI i-JJ-CLO fUjjl Jl ii->l Lm *5jjuL) 

OOj^l V%^ Sjl^p. fUjjl (jl Jl jjJu BJyJj- iljl P^jjJ (jl (j^LLjjjJl s-UUIl Jyjj 

j Ij£uw (jl5 Uo fj-,1 4-u^JI LJaiiJl ojLSJI j ^Llll ^gjuL>JI tlk>«JI (jLjJ Jl (jjjj 

.^Ul 
j" ^j ^>\ ^t>jjJ^*Jt L»JasJI SjUJI c^p-J ^IkjjjJI Jl^jJI (> 5-UUII J 15 S& 
(jl ajjjjuj .^tJ->JI <jLyJ ^tH" jsJIjJI *L>ol j j^jJI cjL)_ji-u pIajjI ,jLi ,jj J-JjuJI 

iujiaJI IuLaJI SjUJI ajjy* <u2 j jl>JI jjL> ,> *^j j**jL£ < «LJt \T ,> J&] 

j-uj^j ^obJJI dlb <j£ <j5U)ll «j j5j .ix-alil Lie (jj-mjJI JM> j2a j5 (LSLjiSjliil) 

.IjiJjjoLi jXujSI j (^Llll jjj<jJI 
4jj_j1*JI SjUJI c1>jj«jJ ^IkjjjJI j^jJI (^Ijj (_5il| t^Lyj t^ujS' jj-^jjjJI JI5j 

^UjjI j j»i*wi JSLij p^ . , 1, 1 ^ll>o "<Lty ,jj JjAj I5^Uc" ~A..g»." j5 LuJaJLlI OjUUI (jl 

lij^jJI jl lU JI Jjjj (jl LuijUil ojjj-> <ui J ?:i^" u^jj 6^ i>j ■j' -> v" '"''-j" •"' 
Jl 4jjlxUJI J3SJI v LulL- dlJJ l^uoj .^bJ^JI *£j> ^Ul j jj>^o <jl5 (Jill 

.d)ljj Cjuj <UjLJI L^iCj-j »_jL*J)l Jl J«£U 4£j~u Jxcxjl 



rre 



oajijj Wl* / ,yljJ' J*aiN 




,-jJaiJI JLjJ bfc JJ «^*^— *JI jbjjjl Ouuju 

1-u.^iu jij . JJLJ (> j.J.>l I J5b ( _ J ic JjjO' LSij ^$£1 cujLo ^1 j->JI oLo <jl j£Uj 

(Jjj Uu jJ>JI oLo (iji-ui iawjio fUjjLi Y * * ^ i>U j ^IJil JJ^J 4jjUjSL>JI 4i>JJI 

J) cnL,ljJI oiA^tif 4oJ>UI 4~«l>JI c^ljiJI jIjj ^ oSLIj .^AJ> li» j liL^jLul 
v _j-*ii ^bJI pUjj^I ,> '/> (j* JL 1 l« j^-u li^jbuSl (iJjL>JI *Lkx*JI ijL>j-> 
i>oIJ oWjJJ' 1^* 6^ '->! L» ^j^S! X? -pW J eHj 1 *^ 4 ^ JJW J-^i tiJJI jl- 3 ^" °^» 

■ -■l f-j'-l j5 4jj_j1>JI SjUIJ (JjjLjJI ^LLuJI <> ^....luj Sjjj* LLjI <jl j^Jj . iSLu^jbul 
J^G jjJIj t<ul ^j^ |wL ijju*il jjjL>JI i-ijJl u^j • L f-'^ 1 ji * J ' ^-^ 5 J^' ^ 

.Y« • Y i»U j pj) yj>£>S \Xo> < <a*Lu> AJjj (Jill ^ (j-j'i! cJ^JI 

jLi-l J?UJl ijUJ ^j^l 14 tiJLT 4i-» > ♦ ♦ ♦ ♦ l^UaW c5-^ j-^ 1 «JJ^ 
• Jjf? *ri» ^^ *M U J CrJ^' ^ "^ 5jLif f ^ LJjUas- Of j OUSl^ll caAssxI 
IJla Js-j iJaJor it-LJbr SjjJj Jpfi\ fjLal Soil 4jli <-jl=pf ^1* ^jJl LJij 



y^jiju LilLc / *jIjJI J*ai)l 



YH 



^1 OijUl UiJl JaJ:l OljLJ J^asM JUbj OjjOJl J^sM ^u iJUfc 

ji»jJ-lj l3Ui£-1j oUUsflJlj jt^Ip^Ij jUli dUOTj J-,* Up j~Jl oy*U? ij£ 
JiLijj Oj^^l OljiJl J Lb* jS JiLij £Lil Oljja J^aaH e_~a j*^J 

.iotfil fljfty J*>U Jibs jUa tf jl& J*j IOaj t ab- 
fjdaj2JJk iXjMLtlS ^jn'i^tl 

ckLoAJI Jlo 4Ji« oijA^-, (jj^JI ^^lLvJI £,1 ^ cjljLil JUa <jl ciojUl JJ 
La« ^j—I Jjjw cjjjS i&iK-flJI oLJl^oJI ^1 jiJ^j J5L.L j^oSj^jJl Jlij .i*>woJI 
L«wj>JI wj (jjJl jijLJI (jL>j^ ciLilj .tLLJI L^»jj>o ^1 cjLLoJI 4S*Sjj 
.LjjS 4 o . v ,. aI I <jjjjJI cjLjI^oJL j*J*-i jySall (^ujJI (ji S&iu 4jI (jJJJ J ^yLLyj^l 

J3 <jJJJ jj-S 4*jl» J Jjiy SjLuj iil>J JjjS UljJ*.! Jti\ CjLLoJI (jJuy dulSj 
J\yi ^j^l 4j*j Jt£. <jj >- i l c >-l ^1 CjbLuJlj CjUIjxsJI £Ul»- ooljSJIj j_jl=J -wi^j 



■ 







ifcuWI j jLwVI J>Jj k_U-*J IfJjS JsyJ^j J^»jJ' o-*i>JI 

Lao Ijjj5 fj^«l Jjajj ,_>oljiJMJ ,ji>j*Xi i&iwaJl CjLuJjJI <jl (Jjju 4_J| Jjiy Jlij 
JjjL <j£ ^j^l ^S. Ajjuoj £~oy (jLj)II Ijjj <jl Jjjj ^jI*. c^LuLjJI aj~,jj| 40*3^1 
^Li>J l^_jic SL>Jlj ^j^l (jl t>>>^ <Jyji*» (jl "(^ u* ^yjJ cJLalj .4jluJI J 4ii-jJ 
ej* O^J^I (^ (> U^J* I" 5J^-» JJ»-^ O'j ' ^" ji ^J* 4jLjJ j3-^ (jl (> 



J-ajJ U 4V_s>M>. <jl jJuaj 4JJ !>bL9 *jL»j .ULc (jjjlo 1<S Jlo Clupybl ^1 CjIjJ-oUjJI 

<ui) ajijjjj-j jJj; j5Ji^ <L>jJ iluJI j Ijjj^ (jjii-juLi jAJI ji _^> _j<^' ^i 

<> _>jj}U SjjJ "LujS" _L-aj Ji Lo-^J^JI jjjI*!L> 0-i! tlujS cjjj*_u. lia ol JyJb 
^j 3jI*wj .M-w j.o:i.>.:l» (>>j^I ^ SLpJI jl y> -u^JI L**JI :J^j .cjI_jUI 

.Li! '_>__• Lu jj5LjJL> *l1SJ c 4j.-x.iJ I cjLujuJI 

JjSll (jLJ^I <jl 't'->>-*H <> ••?° > j ! w^ o-J 1 --' o^^ 1 V 11 *' t/ 6, ^ o^> J-f* 

jisi 0^ LUL» Li! u 3 yd\ 4>l3_JI uLij J5L,j Jj> Jl ojL&sIj SjjjJJI 4JjSIj-> ^ 

ai, <jl_5 J-i I LfjUjl5 fjJJJ Uj-allc OJjjj-j 4_cu_>_aJI 4_u_u tljLJ <>*>o U J Lis Ui> 
«lu.l» ^lu JlCjj «-ljli ajijy 4jj_jjJI 4jL»1»jJ»-I jJjJj J ^j^l "CiLjUoj 4- ufu .C 4_oLu 

jjajj ^-J cjSj jjj iais (^£J c Ijl)0» Li»j (JljJJLi li» ^yic JUJI j^-i-J j3j 

jj^Ji *jLu (> dDj Mj 1»j j-i-C *-vli!l (jj^JI ^l-V j 4^b_-UI SjjUl jj^Ji ilo Ijj.X>Jj 

. JUJI v_Ji;ij LU> y.1 ^ _/5ll ^jj^l 3^.UI oJ-'^lj Lo-y^sJI oljji J5 
.jjuJIj culjjiil oIjjj Jj to 1 -^^ 1 3^ J! V 1 -^ Sju-UJI iluJI ^*b U jis 

LU 4JJI J_yi U l^o_j£ Liu J5Liw jjfll L«5 cl^J ^ks- jL>J Uuic ^-a.Cu.1 ~&x>3~>j> 

.<jLkL-> (jj L^j 

jUHIj tSj\y>^\ ^Lujs-^Ij ujjj^ 1 ^M 3 J^j j^-aUlj cj_jJjJI J5Liw c^-Jj 

^1 OJLU ^bJI jUJ^I l^kV ib^ 4^15 <> ikx-u 4J1»I ^ll Ujoij LAoUll iljj^l 

.LLLiJI 4JUilj 

(jiljiil W>5 l^LiJIj i» 1*1 1 .Uia>^ bj^-j ^jIj^ Ujj5Ij Jj LUL> Sjlill iAJI LLiuiJI 
plSjSl ( *a^. ^Slj ^ 4JI J, tyijSl v^i^ 15J* cy^ 1 ^ ^ ^biLUI 

J LJL> 4_uaA.ll oia Juu ijjLjJl (^ij - .! J5Liwj i—lcLIoj 4_jJujil Cj|tl3i-v_.^lj CjULsus-^Ij 

t^_S 1c l_^*^>o J JL*1I «-LLc ^1 J_ji!l _>£-__ jA-sJI lia jj -fjLi» <jj J LW J-»L-iil 
.LUL> (jijSl i-jS^-T jj^j jk> ^j5I J1»j oUjLUI ^Ijiil ojjbLt ^i ^ l>*«^-l UH) 
1 (Biodiversity) ^L^'il ^nlJ >^l «l>_)JI y> (Extinction) yiljSi^llj 
5jJ=l>-3 .^Lk*!l _>c _5JjI i_i5_jjj "4J!>L_. ^Uii-I" y> Ljlj "j^s cj_jj" jj>j> _>«*U ^aj 



.ijj-aj i—u-5 tJ-_iio Jloj-j Jjj>-_j tjJJ^Jl c^jl— J I oo'j*^' kio *^ U* ( ^ ) 



.LuUJI 4jujJ»JI (jy jui Ljkj 4jLu>- ILwj ji «-Lu5 jl *lie jju=w j] 

lajLeij L^lJU j j\±^\ SjU ^UjGu ccjUilDl <> Sjj^ fl^ jLajjl . lju*T% 

.4-JVJjJj - |>l <JjLvi Sj^U dilj (jl£ *I_J_ t^ljA^I Jl j^l l$J (j-frA-H! <_ji»- 

7.Y (> ji£i JiLiJ ^ y^l ^ LIl> Sjuvljill LcvJI ottlSJI L^J (jl oJ^JIj 

Ja^,_ji« (j| Uul CaiMJIj (.(j^ll J_^>-j LfJ Jju Jj Jj<iJL. du^^l jj iajjlll ilojSlI jJlC 

ji^l ^ ii-, (^Mo ^ . Jl o ^p cjij t_5? j j_)j jj yi.jSl ^ ^Sll sis. j^a-j jjj; 

.Jjjjij 

OaljAJ^I" (jl Jj£JI (j£LoJ (j5J tJJ-JI lia j Sjjj5 cobjiwallj l^Jsu^S CjLj-jJ i«j 

Ljjj SjaUi &. jjju y,j ccjUJLLaII dib _^i y, (Mass Extinction) "^LaJI 

ejjjSj jjj .l-$ji>L. (j£ t_jJUJI j Sj_jkUj ojujia- culLo olj l5j->I icj^jva dllj A*-> 
^J Jj 4*^ ^j'i^ J 1 J-alj^ V^-V J^ <> ^l^» a*** ^^ 5 J>-=V »^*liaJl BJJO 

.(_>iij^l ^jic Jy>-j (jL*J!>U (jSL. J 
oiljAll _pj 5jl-^>J ji~o Ul> J 1*1 1 (jl Jj«j 5jmIj cjI^jj JLla (jl ^ 
(j_j!j- o^^iJI o j $ .., : .. "u k ^jj5 o^l^l Jji (jl jjill cjl5jli« ^ (j| ^ . . I ^jL, ^Uj>. 

! L^_>ju xj^o ^ 

<LjL^J j AIm qjjU Yo> (jj i_JjAj U JJw i±jJj>- (Jill kdJLUI y^ljAJ^Il A*jj 

7.^0 (> i_Jj*i ^ *Ui>l <UC -Jj jl t Iji'I L>Juiij CjLjIjJU^I BJJO oJkJ)! ,-OjjJI j~cuJI 

oLiljo^l ^j^wl Ui t(j^Jl dJj j BjiL- o^l5 ^1 ^UilDl dyi IL* (> 
j- 3 * 11 ~^.^> J ^J^>. (Jill ^^LiJl (^Iji^l _^i Ja>JJ SjlJI Laji^ij L^xaij LpLaJI 
7.V* (_jJl_p- SjU (.ji-ljA^I lia> (> ^H jij .iL- (j^ no <> Vj 2j U JJU (j^LkJl 

^\£ iSjsA cjI^I^j loSwiJI ci^-lj^Jlj Cjlj^UyjJI L^a-tj j^uJI dlJj d;Uul5 & 

.dJlJuxv SjuL. 
«.(j^l ^- OdSLJI <l*j ^jic isjj** ^jjs oJljU cjU-Ija: - ^! dib v Lw! (j! jxt. 
Uli« LkiJI Jjl>J cjIjL^>.|j cjL,^ 4J^ (> _^>o *j jj_J| lia> j ^j U J5j 

.Oj5j L.JJU ULp.1 jjxi (jSl^j SJji ^ L^mjJ ^31^ j5 U j^j lis. t. i>waJI J.0.-.TJ 



yiljjij^l OjJj> i_iLxwl j- > *ft-" i j "dJjjJJI aUajjl" <bJij H— 'I OiLp yl ^ ">ii*3 

U yij^L 4jLLujIj i_j5L>i£ al i>i ^jrP ■J'jA-' (J^jtij ,jjJI ^ij^' ^J C ci_J LjJ I 

*lal*JI Jj>l Iji"-^ '"^■ c 77J^" 'W^ L*-J^» JLxJI Ijjj ^t!j^I °J L * H— '' <^£ yl ■**? 
jjjjjjS' jLc Lf^alj— i>oljJI S^jjS' ioLJI cjIjLlII yl la j lis ^_jj5 c^uJiJ 5jja» *L>jJaJj 

yaljiJl yC iljLall ^ft Jj^js-j <_i.uJ j^cuJI dilJ j SillSj Cjj-iuJl ^jJiJI — yJ^-jjOxg-II 

sift yl (jJ^V. U t CliLiljAJ^I 4_|i) j- U oi j j j^l jJ~*J J^JJI lift (C^J C CJ I j_^UjJlI I 

.4JLuL> ajJlJ LfcS jj£l 2A>- jJJJ CjLjJiill 
yl J"«^>> Sj5^s CjUJjU dJll^i (-JJJ^Jl yjjI—JI yiljij^l k-jLcl .J* ajj I yja-j 

Sjll sift t-i.uJIa t^JJ^ yjjLi yiljJiJ^! LJL>- yiytu yij^ll <-^^ (J-* ^j^" * loJ I 
^a Ujjj t&uLJl cuLiljJiJ^I j yl5 Uiio sj^jII l^jjl^ jl **jjJ=JI <_Sj3 '— '- *- ^ 

4jujJI culjjjj ^J^-*^ JjJ^>%aJI j;j£ 4iftLvjj 4jJal>JI <|JIa31j yLu^l a*j . .lyl—oil 

. Lp'LulSj Lftjjlaj) j ls- ijA X-A I 4jL>Jl*jjj 4Jaj->dl 

Jii-I yLu^l <Lfcuj.il acLjj o.ij.;i jJLlI 5jji!l ^j <Luotll Ule y. u j,o.>J I J}li*3 
cjUj15JI oa3lJG Jjuu jlj \j6 t<u>Jl cjLuLSJI <> ui^l olio o=jS!l <l^-j ^ <> 

4A aL>J I sift j jjjJI lol l<U£li-aJI Sj^jJI Jj3 jtoijJI 4jip yl5 be S^o t * L^-iljiJlj 
(^5jL5) (cV^ 3 yiljSJl (J I itfj-< J_J«J (JL>JI yiljAJ^fl i±jjJj> itfj—j JjAj yl j^9 
ol.giri.UI yC SjjLaJl jJjIajJI p^-ojJ JJ-aJI lift jj .jJ^> J^l ^ic 3^o ^ ' '-J JjL< 
[Cuus jl JaLvj 4jw *ijj ^ j^^l ylj jjJa-> J^>- ^-0^1 yl AjJjjJI 4- u . u . I I CuLwjilj 

:3jLl>JI o>-|jij j^^!l 3j_jJ=L> rwiy 4JI1II oI*Lcl>^Ij i»15j^I S*ljS JjJj 

yo Lty i_«JI ^Y yj jJ^I Jl UL> J-^0 yiljli^L SjjL^il CjUuLSJI 4ioJ>-» 

^jjJI L^ilj (Joj-j^I j ^ a 1 1 a L 5jjLi.o..'iJlj ^L>j_saJI_j IjjLJIj yj«JI Jj^>j Lftj^-ilj Lajj^l 

U yl T * • i »l*Jl >«llaj " y..t.T,i.*t" *l>*a j I. ^..•v.'i Lu Cjj-ij ijJjJ i-djJ OiiiS* 
CjLcIjlJ 4j>OJU Y«0> aLJI J_jJj>0 LuL^J yOjAJJ J3 yi>j^!l CjLjuL^ yo '/Yo -J jJAj 
jjjj5 jrj^a JJ-aJI lift jj t U jj-C 4j!LJI Lxi-Ull CjI^AjJIj (JjIj^JI yvLuJ^^I SjaUp 
IjjJ^J Jjlaj SjAUaJl >£Uj yb yJ^ JAJJ jJ~JI 4jjLL|jjJI iojijsJI j yJJjlxJI yJj Lj . U j - 1 I 



o^jiij LUU / £{\^ J^aill Y£ » 

.(JjjJI V^j)" Sj*Lk 4-&«J Lu jj^I JbJI ( ^Lc 
(_ia-ljijJI <> '/.Yoj dJL-.^!l d_jj| ,> '/X'-> j^-i L« 6' iij^-1 i-/ljJ >-ia:j5* 

t_iS^ ( -lc 0Jjj>jII CjbLill qjs '/ ^ «j jjJall £y> '/. ^ Y J CjIuUjxII ijj '/. Y*J CjLuJjJIj 

V'JI »lj\£^!l JM» (jij^l ~k-> _ifi (> ULaJ »lil>.^lj (_>iljAJ^I jk> 4j>Ijj <jJ>j^I 

. 5j|.l 1 .. i ll jji Sjo,V.lll diLJ.a.Cj 51L>l>JI (jLJ^fl CjL-jUJ 5j>oIJ 5La1I 

(jli ^^alil jL>l /_jjU j a . j . u LjjJ ~ils*ji L^Jlc cjILcI 51)15 5~Jjj >_» >* 

j (Jjj5 chIjjjLJ 3JL21I ULc y. .Jl J}1> o^yz; *_i^ Jl*JI jl^l jjjI i> Y • • ^Jlj^ 

.<Lulil L^jUoLSj Lajjlj^ Ac jJJJ-j U t(JjljjaJI (j^Lll>^!| BjAlk >— u ,.. u L^ftLo t_>j~uio 

'/ \A jftij ,...! jl Ijj-^j jLfJ^I jj^I (jj)5,j„.» JjjJI j^J (jl Jl 5~JjJl j.>fi." jJuaJI lia Jj 

. ! 4J&Lw (jj 

Jj^J.1 jj> (jLJ)(l (jl j dli dJLia (^-yJi cGLcIjuj JLaOl (jiiljAJ'il t_>lj-J Ul 
cjj£ Ul c5^kJI c^&lSJl ^lylj j|j*i j UL> ^jjUJI i^uAjJI yaslUJl JJj &■ JjSl 

'UjjJaJl j^)Lic jJjJjj t_iljJX-<l (jic Bjlj-'! j J^Jy V'j^^ IJA j (jLJ^fl L.U...U 
CBjUilj jjJjJL UjJ i_Loj ia-ul j j»«^jjj (AuJI JjuJI J A a A j I k . fo 'j 4jJjljj ja Lftjjljjj 
ttujjj <U*,uJ=Jl Jjljil jJJjuj 5jjlll obj^Jj diLLUI illjjj (JJjjI>JI (C^jJIj Jlj^=J! Jjw 
VJJ^' Jj j (J-* 1 ^ 'J •'^jJ' iC^'j^'j *~" 'b***^' >-Jj< >"j jlsoJlj ijjlil Cjl.-vii„....ll 

. 5J5Liil aid JkHuu j cjUI_jjj>JI J jbjo'ilj 
j££ 'U^-LuJI ituij^fl ^i cjL-jUJI o'ja "JjjO" ^ill 5jjiuJI ik-fu^l *j>\ Ul 

(jjHI ja£ JluoJIj 4j*.bolj JjjJuJI (j* t-JUAJlllj ijiljAjJI LuljWtll 4jo,'i."i,llj ioljjuuil 
(jjjj^l j Liijj kj'j^* - L->Lll>I 4. I . J ...L0 ajj^j diljle (jj 4iftjj Ljj 4j^liuaJI 4Jn..fij > jla 

(> <jjj*j ^JLxi»--) fljOl j»Ijajl-.I_j tiJ>jljJI 4jj>MII Ltuljj>JI J| isLi^L lia cojjij 
JS' (ji iliAllj .*AwJI iJiiSl ij^j jLxJIj ci.L.UJI j <iL,ji-Jl ^lySl ^ oUSlfJI 

.Lp'lJolS fjJJJ 4_>jJa«JI SLaJI CjIjJuLo jJjJu ijLi- j Ljl^-J v_uoj diL>jL»JI oi» 
^( SjLc »15j^I iilj tLjJull ^jifi iaj^-j CjL-jUI OJA v>3l_j£ (j_j<u (jl ^gJSi-'Jjj 

pJbJl (jli clijjL* jjUII ^L^Sl ^liL! ^bJI ^JL^I j 6 Uj. U ,. ^.j i^±>J*j 

MS 4j>ojJ 4_>j*fuJI (jiiljjl j^-Mg j 4jJUf LftjiS'lj Ljj'JI »Jbl (jj IjJklj (j.u.u.i JS' j.-->o 
J3 pJbJI j 4o-uijJl 4J5U-JI JyLsil (> 7.V0 (jl Lo5 .oUuliJI yiljAilj (_pLp-^l PjiSJI 

.ui- jl JJLxJI J!>L> Jii>Jj J*i.fi,i L^jujvLuI CjuaiiJI 
t—iU-iJI Lfloj <U«jjJaJI JjIjJI ojbl (jj JJlC ilL> CUjiAJu JJiS lift (j£ ^Liia 

ojlilj tljjj Lc_^u Jiljil jiS'l (> 55 L> ^j j*JI ^fuLijvj lJjj^UIj 5^b.jll 
c>« ji^i J! 7.\' &» j_jajjJI (yL*j ^jjJI 3jjL>.jII i_iLvill 5juo3 ojjIjjI jis 1 4_>j..f.-J.I 



Ju J!>L> '/.\o 4-uu.u jj>Jl (jiuLi* o-L« c i . ^ Jaj US' t LS ~oUI j£*JI J!>L> '/T« 
J5l J!>L> <Co-L« *jj (> jiSl j-ul> Jl ^!b>- (j-o-1 ^sjj^oLLl (>SL> Jj cLjjjJu Sjlill 

j5 jjjS yjjL> (_volj5Jl Jl bgo» I_jjjwj lj-> lj-^>- ^! /^ly J '^• ' ■ " '- y i»5^l ci>L.jUil 

. 4...ii_'i (_5 yiuJ I (_)-*Jl>J I J.o,., t i. j 
(>« 4.„fu,I.V."j ^Lp-^l fjJuJI Jliil J*- 1 (> Jl>jju (jl ^i>V. j^"*" J >^" u! tC4 fj 

ikuJI ^>J jj5\ 4j».jj dlia (jj5u 6-lv.i ^Lo^l ^£ill jj*jj iji v^J t d5Liu> 

i»Jt> J Jj^JaJI 3_JJ>Jl CjUj15JI ^OjLjJ Ji-^J i*>j (jj ji>o ^ 4j>-JJ° ..LftJjIjjj 

(jjjj ..t_jS^SJI lla> ( _ f U Hojlj.^ ^1 t5_jj^>-j ^L.1 i_iiko 4Jls iLubJI Jj tLuLo^l 

.(_5jAjJI (_^oJl>JI Jajj«4i <UuIL>o 

:^^a flJjJLP 
.l1)jI&SJIj i—japJIa J_»«i!l JjA>o Cli^jLs^o aij JjJa-iu J^-ij (jLSLJI jL>jjI . ^ 

. UJliJj Jj *li*Jlj oLil jjLw 3JL5 . Y 
.ci,LcL*JI .r 

^ica dijJjJl i_u,.,.i.i ^-Uil jjAj jAl^Ji (jj Jl>vjuJ Lj t<LcljJL> ^gJJjJI i±jjJjJI .1 

.(jLi-jJL cjjJjJI (jj r^^l tij'j- 9 "-" t/»lji>3l <UkIj 
oLil kii&ljj d)LL><JI i_JL>j->o CjLLaC Lv-Cu (_vOj^U <UxaJaJI 4jljjJI jLSjlJI .0 

. jliA^lla djLxAJuujilj JL>JI 4jlu jjWJjj 
^LiijJl k±)JjJl >_u,>j.i <U^j 4ju{j;>- jjLw (jj 4jioJ> Uj 4jjJ>uJI 4jljjJI jJJJl! . "\ 

,j>—£u}\ ojALt jLijjI .V 
L_jl-ij <_J^~ii>Jlj cjULsuaIIj jo-oLc^Ij (jj^ljJIj Jj^LS ci>jl_jSJI jLijjI .A 

(J OJjJJ*. (_voljjl jj^ia t>* ^Ua9 C0JL(JL>- 4v-lu Cjjbjl ^jlll iftjjiJl lvoIjJ^I . \ « 



. jjL>v_JIj culjoiKilj ci) ljf L ..> J I ^Lc (jLoj^la 

jJjUj JSuiu JoLaJJI BOA yiuu J-oiJ I IdA J JJiSj JjUI J-aiJI j LiLaS JJLlj 

Lw (_jij 2 1 <jjj J5 j t flj ^ o Jiuiu jLeLalil cjjJjJI t-\y* <U jjj La jJai>- '-'-''-:-.' cbojvjj 

. .j^Uj^II ^^Ip L^iKJjb ^lc 5j^iaJI L^l^_3-lj ^1 cjLjjvjJI jj5I J.'x.v.j 
j* j^U: LuJ Li! ^-ft i^j OjljS' j^ J-a£ U i^y Z~JjS\ AiLii-li UjaPj 

Jj>lil iLalcj oJj'U Uj5j Bjijj* (35LL> j JjUu Ij^cj ^Ijil^l l)U« iiSlilj 

^jlll <U^xi>-£j| LjjsJIj ^a3-^JI jj^jJI cSj^J <jl (C^J 0JJ>-lj 4jj_j*j <iLui.>.' (jJjOu 

SLpJI (jjj-i ^jii J iajLc ^y-o^s Jl cj^iil tj»_jjJl JLc Jjj cuLijjiJ jL*_2c> cjmij 

tjAj iSjlSJI Jj^jjkj Jjj>^iU 4jL$JJIj *3Jo- Loj tlui|jl j (jjl_jjll jjW (»UajJfj 
(j* <U3l»JI ^LiLsJI dllj i_uljj> <_>Axj £>jjj 4-JLlll cbt>uJlj ..A^'ijl^jj v-ifll (>ol>2Jl 

J ^>Jj ^j «JjIaJI jJaIIdj ((Lji-tfll)) (> iJb- Siiiill 4jj_^AJI jjIjJI (_»1«j 

. .((jyLu^l £^JI lift (jiljiJl iLsuw)) . .(j^jj^l (j-u^Jl 4j>Ijj ^1 (IcSjjiJl iLa*II» 
VJj^' J^J ..4Jl>UI ..i_jjjj>JL 4_dUJI i>LJl £_jjjy»JI ^j-j-J.;,. J I Ma <j^J 

4Jb- ,j* ^jja3 "j| y Lo dJj J5 (jli . .iSloill (j^ljjSlI vj^p-j ■■~ i +°yy*)\ 
J->jJI» v'-^t! "^ '-^ .Sjiliil 'ijuji}\ jSljJl <uiujG <_$ jJI ((JjIaJI ^JaJIdj . .(ibji^gJIp 
6* yj>ojjj ^j-iMi; 4cjjj ..b>-jjjj b^a cdjjj 4_jij JJ j^Jj ^»j LjjI^JL h <_>^-:-' "^ I 

<>5jj ??Lij2Hl OjjLjJI «j_Jjkll» jl ([CjUI^>JI)) <> ^ (jl Jla 4lla 5L>J| -rj-w 
— ^Lu^/I «_^JI lift ^{S . .fjJJI liA ((^1*) j . .y^UJ^I (jLnJ^/l «._jj (jiljiiil ~aLoju> 

ooljijl i_jLujI (^Adj ^1 3_j_=«-J) «.iy^l iLalc ,_L>v^ jaJ . .i_»L>o)(l o^y 4 LA*f" 51^11 

^jiJI t\2j 4_tia* iljlj^l j^jJ! CjLjJuU 4jL>oL-^I fy}\ ^1 ^idj _jA 4jjJI ftl_jiSl ^ 

jjliJI ojl»j j^i ..j^>.jJIj jJLaJI j £|jl.)I| ll^J ^oil ..(jjlJI li» tjJLi- ^^.jJ Jl dllj 
(_^jJ! ^_>L>^lj ..j^jjj . .jLp Jj» <jLJ)!l jklj *i jl ..jjj>.yij SL>JI £>j\y ^ > - (Jlp 

! ! ((IjjjcT dilj (jjj Ujj5j 
(jLJI 4jL» J5 j 4JI (Jl ..JUII ^l£-, (> 7.W iais »jJI c^H^ 1 u 1 -^^ 1 J^ 

..(j 1 5 ..,. J . I OJJvlil aj^l ti>l*Lct>.| u_*AJjj ..Jaifl yiajl ULul (W) J->-« 5>SJl j^Ji JLc 



oljil .uc 5->j_«_>JI i>-jj (jl Jl Lijjjlj . .Sa>j1I cjb^yi J «-Li>!>U <L>j5jll Sj^^Hj 

J Ojljjowl ( J^ iiaSbvjJI j|j| Ijl Ojji jl (JLol P&j (jli ..(jLjs) Jj CjLsj t-l. Ju . J I 
..(YO) JjJ^> j 4jJ^b>-l ~4->yaJ>- i>-jJ ^ifi JaS^vj (jl V-^ SL>Jlj J^-^jJl 

L^i ^u^i, ^Ji IbJuJl ^ 3 (REPLACEMENT FERTIL ITY LEVEL) 

<L>J-CL>JI 4JVjJ (j' (C^r! v ^'- ) ••f5- L " ''^ jljAXwl ^ic aJ&J.i£ i»3t->vJ ^ULl <jl_JJ^I 

ob'tyl ,> 52JJI oLj5L*>>ll J5 ..(Y^) ,y» £jiJI *& J* J5»9l>J ^1 <J^>^I 
^MJ ^laJl ilSLJl ju-Sj ..bjjjij ..(U.S. A BUREAU OF CENSUS) 5j*oll 

lia (j* ej-i>iikJI ji t-LK.;.JI oljil aie 4jJ}L>^I 4jj-<=l>JI i^-jJ (jl Jl >— iajj . .'ba>j1I 

.P oil I «-LL JaA>o (J ill JjuJI 
Ijk5 (YY) JJl£ j 2J}L>)!l L.j_a>JI 4jvjJ Cjj^bJj (Y • • > - ^0) 'iyil\ ^JlS 
4_J}L>^I 3_>j_cl>JI i>.jj (j* (V) "U-Ju JSl -»j 0>°) J! cAw^' (jLo^l j!Aj (> 

vilJiS' LiL-,1 jj (^Y) oJLij UUajl j LJ}L>)!l Lj-oi>JI SjvjJ .pjill Jii>J ^1 

Pj->l tubujj UUajl J c>Ajj^I (jLj^l (jl Jai dUjj --(^Y) 4j~uJI oi» '— J. > .,..i 

.LiljAJl 4.,..i.V> CliLcUa5 
OJls-jII aj^l CjI«-Lx>-Ij . . Lj a. a la . .0Jj>o!1 Cjli'iaJI J «-L^L>^l J^ljJ i—jAJjj lift 
j_jajjj i_3j~< 63UI (jLu^l Jl bi~»i« oiuJ^I (jLu)!l (Jjj <LJL>JI ("\) JJ (^) <U~u jl 

(jlSL< jj^ jjJjjj i_9j-»< (Y'O') ale Ji — <ujUJI 4Juj (jj^Mua-JI J!>L> Lhjjj Ij^ajj 

(^) u&jui\ (jL-u^ll Jjuj «-jLa (jj . . 4.o..i,i.'i (Jjj^Aj (^) Jl 4.o.... i . 'i (Jjj!aj ("\) (jj aJl*JI 
viUjj ..(^) J! 0) ^~^ UJ^ «_9j— ' (jjill (jLo^l Jl c>Ajj^I (jLo^ll iju-u (jl (j_ajL 

(_>iuj| (jL^I (H) villla (j_j£j i_Jj~< (Y « <) .U (j^L (jLoJ (\ • *) J5 (> <Jl ^^v 

.oL^JI -ry^J) o& t_>Ajj jl (jLjJ^U xjj-JI (^IjAJ'jI 4_>l 

,>c OLi>J yiLoSl (jLJ^I ^1 jl : t/ 2 ^ 1 ^J^ 1 i^b ( y' , ^^ l ..^a* 4 

»AC (_jJU^I Lfji j_iJ=o ^jJI dJj ..4jJ>JI f-ly'il (> L5ji>-^l 4_i>jJiJil fl>J^I (_jJul 
JLu^l fajJI < X>\ .P^ill i—jAJjj ..SL>JI ^Si^ujS . . L^Jlo j51LI 4- ; .,.j. \ - -v J I <LL>vI~/'il 
«Jw JjLxj aJJ^J-jj ^3 ..((">UL)) i^-l>oJ' (jl Jjy *i l.g.'ifT.lj i5Jil 1— i . yv . l . j . i <_>Ajjil 
4jjl«J>.) J|ja_JI )«jjvjJ| j L»j_iJL) JJI i—uJL/'il ^»a ..Jj^JI i±jjJl>- >iji Jj->JI 
5-LAjjJI oljil ! ! ((<_jyjj| JjSjj)) jal^jJl PjLjJI (jjLklll OjLib (4jj|j_^Jl Jj^JI >«Jw 
ClOwil oift ..oLjvJI oi» J (jjl_al)l jJ-Xo a^J «aJJ| (jLasx-/)) 1^-CjJ (_>i>ljAJl j i_ju~oj 
jtajJ^JI *Jo5l J3j ..i_9jjJaJI Cjj15 l.i,- o L^JlC fy>-jJI (j^-»t! ^ ** c '-«^ , 'j 3_x3liLS <UuL»- 

. Ij^j UL»j t _>Ajj jI 



c_uJL<l j jSi i*>-j ja£ Jj JULi^l c_jL»JI <uL&£ CjlCJj oLjJI (jl o=^J^I <jLo^l 
Lu^jliijJI JJ u_uJL,^l olft Vj^'j . .oijAJjl <*JJ (JLp Lfj Ja3L>o tij->l d^jiftC)) 

^Ul j_^-j ^ <JaiL>Jl ilJj JJj jiLSiJJ (((J.JI)) pL»iJ ^ (RATIONALITY) 

^ft (jjjJlLyil e-LL^I Jl>^ 4 j . JaJ I CjLwLII (j»Su (j' ^j^i-nil <>* O*^ ^' • t ' J -vl 

ja9 j^*jJI (j£ Loljill ijjjjj^l jvj^l fj_jl LJLkjLs ((jJiJl ^ I J." Id jJuo j "6jjLJ,I 

f-LL^I JL*I (jlcl j3j ..(\,Y) LJLLy^l oijil ju£ 4j^L>)!l Lj-aiJl 4j>jj odiL 

.<jLo^l 9-1 ■''■" I Sji&C ^J<3 CjIju JJ <JjJ=Jl 4j~wjj (jl j^-il S-iC Jji OjjJLLu^I 

j Lolji^l 4aJjJI jSljil J ~^' jL> ' lC*J — iLjyJI SjSjjj^I ((Jj^AJLju* 4jmL>B (j' f^J-"^ 

L^j j 4j»iiyi i«wL>JI ola ojSl 1L! .<j.Lo^l ».! j." I 4j1&£ dJi£ cjIjj jj - JUJI 

JaEi ^ Ja>JJ jjill jjaUJI >±u>uJI lift J}1> (> JUbl Jji>o iSyj ^ l$Jl lyjjJLJIS 
ji oj^oil cjb^yi (jl ajLioj . jIkJI cjlxjJI ^yslje^i (cucy>- L>^L>» (j^ J -V j t£y5 
<jl pi>lj objJ^I (jSJj ..LyiuJI 4JL>SlI SopJaJI L£l»JI j (j^i*!! ol>JL> 



! ! Liu.> I yJL~J yl,...ij -H ■''■' jl 4-I.1.8.C 

(>t ^SjJiuil JJUll (JiLu liSLftj . Li,., alii I jjjJuJ jujls- y>i J5 SL>Jl Uj jj-^j IASHs) 

(jljJ* il (jaw j J—aJ .Jl 4.; o.U.1 1 cul\j>o«ll ift dDj (jl Ijuiiaj al*J J iftj ^j^-^i '-* i_P 

<Lwl*JI (_5>«ijJI j,\.,i\~.,i i\ Sjjlj (j! •')>*-' '-'U^' F^y^ J ** 1 ' Jj^j ck 'JU*J' 3^ ^ y^ .» 

(jj Jyji j2*j c_jjL>jJI j^L (jlj Cjllo J dUj u' (^-»Lij /< a Wl j p , ^ .oCjJ *^J ((Jj jI» ,JaAj 
Jj t (j~ i " LIjI *-'- .; - •> ■ (JJ (J..O . J Lul (jjJ>Alix« jjjJuJI (jj CjUIjJ j J->JJ JJaJ IJlSlAj l c-'"' 

j-ftj Vj*" J oJAJlil cuL^j>JI I $.:\yu ^jtll ((JjUJI (jJLSj I»j «L)jj-^JI)) ola Jjoi 

jl j_JjiaJI f Ijjl (jj oajJiia fjJ (j>l Jlo 5L>Jl (j£ (_>ojfll;j j-.!!^ (|l, ^ ,.,, i . 'i . -> -j)) ((LfCjil) i-^ljJ 
Ju*j (jl I ^ j)I.C c 4^>JI flaj^l aic L^ilyulj LajaJj-a CjjjI ^l!l diljj-oLJjIjJI jl Cliljljjjxll 
LkiJI j JUj^I (jj ^Juj t^>ljjJI ^0J> (jj 4-llJJ SjjUl LfjUljL>Jwl j L^jLLlSo ^JaJJI 

(jISlsj aSljill (jj 1 L -V.II -oj-oj UjJlc tJj J^ j»ji>o (jl Jj5 o^ i L u j <u i_il_jjLC*i(l Ljuic 

K l > j . 1 1 (jj L^J ya> 1 (_^uj J icijjj 4.j..,'Jl'iJ) jl 4jJJ^> \jb\yji r *x . ^v OjLjJjl (jl '- ! . >•*■.' 



(<Lujdlq OjLa>JI Cl)ljU-iu 4Jujil 4-ula-iAJIj 

U^J^ 1 ^J" 8 ^j^—* OLJ)fl OlbUJ -Y 

a Y * '0 alt CliLljj j Cjj-iu Ojjljjg <ji>j"^l V^J^ ilt> <-[**' 4A**-« i-zljJ <- i . nl> - 
S>aljulq uLjIjjq ajSiLq (jl n - uj lag (j-lil (JJ J^ j ^jL^jJl Uojjjflj roliJ <j£ (j^lc^ll ajj 
.oij^l JjljJ ^jjJj (jJlj^- ^_jJj ijjjuuj LSj-iuJI <j5l£JI 6' J! '(^ J >HJ t^JD^J 6^J 

L^JaSiJ <L)j-iolI jlJJj OjLLa <uli«j 1 4cjj (jj Jj-i^!lj jj^I jj^v lSJJI i±jj>oJI riliJ J^"3 

. l$~Ju jj^j tiji-^l CuLuLSJl (> Zy (JJjMj \ 'Jl ^^ic I Ja-i- JSLSu 
yJJuJI JM> «•) jjUlj islkl ^Iji^J JjjOuJ <jLu")Jl <jli tiwljjl oia i- uul-> j 

U5 .(jj^jjjvj j-ij j<— /LJIa j^ij (jjLiJI (j-y JiJl J}L> Jj^IwI U Jjlj-ll d>» 4j«oLLI 4J~* 
L ys3\jj <jjj t^j^l! 4j»-Lu ?y*3*j> yj 4j1L Ti Jfu*.." icjjj^l ic^'j^' u! *'.#■*■" ^3*i 
i *JI J^U»- <iiaJUI 3 vyjjl iJi.«'n; ( _ > oiiol 4-u»-;.iJnJ I 4-ulil Cjljl^iJIj (jbjJl CjLjjjl-w 

.i»jUJI JL>->^I Jj->o (jic <>ij^l Sjji jj^j <jLu"^l ituiul (jl i-»ljJI j «-L>-j 

(j5La3 ^ IjUl cjiii- oij^ll Jjlj-9 (jLu^l L^j Jj<j— o ^jJI iibJaJI (jl k±Ji>uJI jJl*j Jlij 
<_jmu£>l 4j>v^JIj jAflJIj ifL^JI J£Lii (jjjiajJI J-x->^~' JJJ u' Oy^ H^ J . I.j. " . > . l l*j 
l^jLaji^l ajuiill Jjaj J^l^tf lii^jJIj [y>lill jJ^jJI u! .X/^" ^3^ ^ .V**°^ 

cjLJjJj i±jL>oI Sjlhj Ijjli tljL ^o (> IjL>L ^VV jjj*jJI 'J* Jl-^! J ^jLij 

lia r^^ s - o$*z^\ i»jj .5jjA*ll 4-LvJI j ^>Uil jjAjJI Ju^>j L^Juwi (y> tJ-jJL>Jj 

LLiuJI (jl Jl L-ljJI ciJ^jjj .JLJI *L>JI j L-rtjjjJI (jjdl (> ijJLw j jj/jJI 

.^yiOJikll JUJJ <■; f.C j^Sbu Jl Cjjl 4JyJU>Jl icljjll JSL-j jLiUI i^Li-j ^Lu^l 

\±>y\J> Ji<u <_5 jJI jj^ll ieljj^II j oLil »Ijl>o-iI j JaljS^I _oA djj ^^ic Jllo Jl jLilj 

.L^i>t-s> Jl ^gjjj (r^lj^l ieljj JJaljS^I (jl ^ . 5_«2JJ1 oLil cjIjIjjI ^Js- 
J-As^ll »j1jCJIj JM^Lw^l LL»Jl _jjjij (jl S-->iu3 Yo • < j *5j ^jJI L-IjJI J_j£ij 

V^J^ '— u-'-gu (_5 jjf jj-aJl *UajJ j JpL<j (jl (jSLw J^l_i)£ LfK 4juJL>JI Lj> jj_aj£lj I j 



Jj_ ~a^JI <UJ| JjlC .J c (? (jiuj"i!l (_, t,'i,-v,l I (jiiljSjl 4,1, rui J^o J* .. oj^jJI J. L .i. 'i . 'i .ii'ill) i±'.-v.' (j* (\) 



opjlu U1U / ^\ji\ J^iJl Yin 

j^jj (j^io Y^ _po "^jlw-JI »LbuJJ ,-aWI 9.UJ-".!!" <ule jibl jjJI jjjiuJI i_i!Suj .(^j^'l 

j <■ « ■ " ....' la c 4.>.o.u O jISjj 4- i a l fi oloiaiaq Ojuvjil <v4^U <ajL> O jISj 4X10^° ,J dJjLia 

.cjI^Lj £ sjIjlcI 
cS-U jy ^jjl Sjijilj SjdaiM J^^M OLJ ibjkil iU'jJl oJU Jjoj cO^lj 
ix-Ja!l dJjIjS* (J j?tJ Uj£0 t*^jJjb («^J^ oij?-j fi-&^?~ jy * 1 ^ j-*^ ^ ^J^J 
U J oU^udl e^s*Jl Oj.aJbuj Ojljii-t»j tOJLP ,>« j^b Jjiii-I ^UJ <0Jl j^j U>^fj 



^nkllJi=Jl 



J 




Earthquakes 

'W^J M^J Mi^-J OOj'il CjIajJs <>£ <tu-o Sluj JjSlI J-^ill j UwlSo 

j»j .4Jji» 4Jjjj 4juIj 4-ubj (jjJljJb »£>o dl!3 J5 (jlj t <Uimjj dl!3 J5 iiMfi Uj£3j 

UOoj 4-jluJI o'ftUi.'tfL laUiysj Upluj y^pU 1«51>JI 6^ljiJI ^ljki.1 ^ UJ& 

6* 4i>^ui Jj^iJij j^iJi lia j jjfo; .LyJi j .a- „» ^le dJ3 J^^lj t^i^ui 

. ^L JLuh l» I j to *3jJJ Uj Ij~oL>j Lu^U 4jLIjl>J| 

>* k? Cp lP=^ Jj^ "°J Cp P-^aJI c^li o^j^lj )> ->. U 1 ^ 1 p—31 LjjjSj 

tji-'ilj &oJI (jjj ajLali - tlcjuoXo LjjiSuJl ejl.-v.Uua.il dJjj <jl Li9j^ ' ^ CS}) Jj^L; 
^uftlU lOjSjj y\jx> JL>JI Cjl>J Li .SjJueJI OJA JM» <>iajLi>JI jji Jio (^OjSlI a ,A.cu°l 

SjilL (> ^b t icLJI j j»5 A • « icj-u JjjJI <> ^yi\ Sy>^i tfjjuJI oia JM» <> 
tJj-LJI <> du^l Ulf UUjjI jljjp t— l^ol JiLi ^ie cr ilu ^jSlle IJlaj t^bvJI 
.LLlo *La cjJLSs Lu oij^ll cj--«3 cjjlll Jl, cjj-aj t^LLiJI ouLej 131 Jij* 
^lu ja 4j-=>j^I Ulu i L . ^ic cjLsjiSJl 5L>J Sjj^il SjjjJI lijIjSJl ^1 <>j 
'U-pj'il Sj^iJI Jji U J5 jjwJu ^jJwj Lo ilfjle j&L-Jj (jSLuj iS i^> ji\\ y^jSl jljialj 

jxUij .j^fjlj^oj j-iJI (jS'Lw <iD3 y^lj ^jjSj j^JI *Jua ^o J dul5 4.«.uk oLiaj <> 

o=j^' £j jf 3 * 3 J! t Sjj^^juLJI Lulu J ,_L^>o ^aJI Ljjjjullj liui*l\ y>\^>i\ J>£\ (joa-l 

.4aCjjj i*jJai iA»^j 4jj| CdIjjjLj CjI3 JljJjJb eijAJ U jl Ui>J ^ Lftjljiftlj 

^SJI cuLLJalJ ci»l5p- t> IojvU cul5pJI dJJb iO-LixJI Sj-ii 45U-o o^hsL^^-^I 

.SjujuiJI cdL>jJI cd^L* j Lfi^Jvj ooj"il J«i jj>J 
(Jjj!>L» cullo jjjO .Jj^L (Jjj ^yip iuoj^l SjJaL! i»l>uJI ejUukll jjlc >«1j>uj (j3JI 

t(tectonics plates) LJ^iliJi -iLLJi 3 \ voLLiyL, ei^ L. (jy °-.i<*.- .,-,^',11 

ji^l L>A*j JjLu cuay cjj>Jj jy ^ku dlj^b <]>e>jSll pk- ^JiLiJ ^1 iaiv-aJI 



tjini-vtlj JjVjJI / ^LiJI J-aiJI 



Ye« 



jl iSjJ>JI <> iPjioj mj\Lai\ (jjSJi U Ule £>£Jj c 4aJ>OjJjj *1jJ=l> <jj£ji ^SjJsJI UL»-lj 

J5.„ti.i ^Ji isS'ljiil oLLII UjIc .i*&>ill isLLII jIj-^I ^ Sjjli jjij 4_>j~. 4aUw 

ejljljjA^lj olatfnllj JljJjJI ^Jik^ -Sli^Jl db J i_i*J>Sl jLUil jjP SUi iiLkH 

c4ikUl JaS! bjjjSJI j5L*>JIj jjjJjJI J~ n .> u fl ~^£su> !jj& U Ule ^1 jLUil dib j 
.2LLL2JI jlj^iSllj cjLL»)IIj ^IjijJI <>» jjj*II J>Jj jS U jaj 

Jp s-UixJI cJLSuo 4_>j-£jlII BjLi oJ I L^jLiL ^jJI ijjj£}\ c^ljjJajJI Jjijj »jjJI 

.^■tlt o BjLiJI Jj^jJI cjLJLSLoIj 4JI3JJJI ^Ijil 6^*i 

(Earthquakes in History) Jjtfpl £d>^ 

jSLiiJI cUiSj Cjj^j^l boa ( Jp |*aj_jj>j iLL JljJjJI jjj\3 (jj uy^ j-M' J^> 

LujJ (j*oJ y5Jj COJjJlC CuIjL£l»j im"^ JuJuJI cSJJ^' 'J* CuLj-a jjl 4a*-^jUj 8j.a. l ...i.o 
Ua LU i-Jni.'fc ^jJI yajJi^l C^lujjS jl ijjUuJl i-uSlII <ule Co^u lo "i[ dUJu l? a1c J^Jw/ 

o--u>wC j^ 3^3*!l <U)I v^ j JL>UI Ioa j jL>^lj (jjju-j jS'J <> «-L> L» JjJj .dJLla jl 

JL* j (jjSO- ^1 (JJ^IjjJL. l$i}}Uj Jj^ljJI JlaJ (JLalj Jjl PJj^II ul^ 1 J+**i '4 

. ( 'iidJI JLc i±w.u JS-£j kijjjL>JI Jj^jJI pi-c cuLiioSlo « JjLLo J5-iu IoLaII 




4_uJLkJI > _ I.15T.1 1 jb *J= (ii_j^l ii-Jlj o'j*" t> ^jl**! ^l-i»j) 4i~J~> (>*J> (^Jil) Ljjb5' £»Ijj 0) 



ro\ 



oLi.>,1lj JjVjJI / y^»liJI J*siaJI 














oL«.>llj Jj^l / u-wL>JI J*aill 



rer 




dul£ ij^C (jallll (jjiJI ( Jl>- 31 cLulu il)J^ ^>J^*J Jj^jU <UobU.ll <LJjJI (jl 

b_iLw^lj tJj^jJI i*3U <jjj£ ^sJI ioUJl iJLjjSU ^^L^-uJIj boLujjaJI JjjO-j 

c_>L^I (j£ \yj*j (jjill dljJjl £»*>J 'Lo ±> Jl ioj^io Oi3l5 Jj^jil UstuJaJI 
j-fiuJl jkU liij jjj^ ±> Jl SJLi- JJJJ t^bkljuuuJ J] l_^J Jj^jJI t±jjJL>J j- i . T . u J r> , l l 

cjJIS ^iJI ^ysj U_jj£o dulij JlJjT ojL Lai ojLa-lj LjJaJ d)ua> (jl ^5^ ^liujoJI 

JM» SjUI 5-lj^JI CjljLu flj~»[ 3* Jj^jJI t±JjJU>J ^^-'JJjJI l_JLuJI (jl <j£ l±jJJ»OJ 

■ 4i.ij.it.ll cjL>jJI dJi; i-u .; Livs o^j^l jucl Jl >-i_a r fSLJl i_ijjL>>j 

ei^u .j^LJI JjJ UVV pie (jj-JI j J-^>. jjJI JI3J3JI (JLjjI j JUJI y US' 

jytyi c^iji* j^>j~< -itji2ii iJJUi (j^Ji <J"tf J5U. <ui j^\ ^JijJjJi Ik^jJf 

(jSU t.j^Ull Jj5 oA« (>Le jjJj>j ciujj jas Ujjjl j Jj^jJI Ul -cw-aJI J ?jj^' 
j-ic ^jLJI (jjill i_j'i-ii*)o j t±jjL> «J Sax> >_9Lojl bi lluJ jjJI (3j— "^1 JljJjJI 
j J-^a. jjjl .ilu.,5.11 JI3JJ L^.jii (jLSi Ujjilj -UjjaJI (jj^^I Jj^j LI .(JJ^UI 
cijljjjb iJLsji (jl ^ ij»UV^ »Le j^ JI^Jj dUJij jj^LJI ji* g\J\ o/JI j^-UJ 
,-cuIjj tjAc *jLJI (jjill trjLjIjj )w (jSDj .x^> J^j "Uj^ (j£> i>J J323JI >ilJj 

8JA (jl <J-j cJUJI J_-p- j-il U _}Aj i Jj^jJI CjljJjb (JLaj^ %**3JU jJ^I CjLujjaJI 

.dJilb»- jl (jLjj>"^l i—iltl j cjl»J_jj cjULoJI 
4.LJ...., cu3l5 ulLo-iJI liujj)! iojl; j iLbV-JI jju>jiJJ L<u^_ip jj^ll Jj^jJI 



tor 



iJJiiH-vllj JjVjJI / L yl^l>}\ J^SiJI 



■ tij j" '' ■ > » ^>X^ ojjjj*- jjjJj ^j3 s UH-UU »Lc*i!l <jjj cluj^- ^lll Jj*i!jJI 

ccjL>jJ ^ <> jj^ll J^>j a"^ (jJ* ^ cS^'j^ ^y Cjuwl>. (JjJl *jJaxJI JljJjJI dilj 
kijj^- aj .»)A\^ »l*J Jail j aj IS/j,; o,. ,1.0 v^-i £>o j-ic (j»ijL»JI aaj •rU-o j k±».l»- J3a 

jjSSlI y>j cJUJI J^> 3 t^AW pb <> ^ISJI byte/jjfeyr j ^v3l ^jJa*II JljJjJI 
LujSj Sj^ILjj cuJlS cjLoj^oJI . »^A^Y pit (jj JaLui/ wl u3 j^-i <j^ V »*j j cj^l a>J 
Jj5 (2vo >- i •* •! Jj*i!jJI oia .dilj jju jj^-i ojj«J cjjjj~>I j5j ^UjJsaJI Jj^jJI oi» <jrW 

ij dulS 01> jjjjl OjIjJjuJI (j JJ . yuLuJa £>ix»«iaj Jju 5- U .r. i i5*>l (JJj j (j»ili!l 

cjLitUlj SLpJI Lj ^>'lv jjj-i j jLojJIj jjL-iSJI (jLs tjjLlxo Ji Lto jlSUb 4JjaL» -ui al o 

_aJ <UjI$JI Jj^jJI oia ju>-l iaii t <LyLyL-»J I iSjlfJI tul>J 3Jj*U bj^-Ij <Ll>.io jj Sjl>Ij 
t-juSljja OuUjj (jJw > " ' o 1 g I j (^LjJI ^jju^Lo Jj£J tJ^-lj »mJ 4A b . *u I ^jtij ,J >— u Juv 
J \jjLaSJ Ji£^\ JljJjJI (jSJ .OjIj^jJI <j-u!Aj (JjLu 4jjlil jjLiiJI CLulfJj iij->l 

B^l3 (jjjl JjaJI i»j <>«_5 JljJjJI ^31 JAS ciJLjJI Ifujj'i! J-V-..> J I r^j^l J 5jjjj^>JI 



(jL. JljJj 4JLL> 



l^''^ Lojj jJ-^la ^ 



j\j$ jLi JljJj <>o pJafii S_alll 



. ^J >j (Jjj • • ; • « < J|a>o l, a -.i.->-L^j jjij ^LUw (j^ ^Lill 4j (_^t>l J3j c jS .i ij ., ii |^3 




,uaSi 



(_><a*j »a9 



Ijj> iiui ejJl5 JI^J^JI jS^« vj^ *tH»j^I iSj->JI 



^ifi jl5 j» g *io (jiutJI) Lai-i j«ic ^-Vjlj 5jL« <!>« jJ^I Jj^J 'Jj^b i— i . < i a i > "IsMaAJI 



(jl5 4j£Iilj fljj^l J jjLJJI <j5J c(tu J jLJlS' Jm_> JlaS' JljJjJI (> OjJji' 4iL«) Jjo 

. . ' . <■ ' . f - ° * f 

.l-sjjj J S . Ti i <Uaj&lo ISLxil ouLS &J ojjjS i_3l*~iilj dllj (jj jj^I Lj*5lj (jl (jS-«j 

i_9j^>- (>C 4^>olj (j_jSu (jJ-llj o^J^' j^i=u*/ »_i.;,.,nj "LuitxJjl CjISjJ- -» : JjijJl 

JJLlj . Jj JjJLj i_5jAJ icajjj CoKa (JjjluLj JS j (_>ij^l -tvLuj ^lc i±ij->jj c^jil 

idjj^l! colj^Jl <±)jjj> JJ <Lo!>lu o « pUJI J JL^i^l JUJI ^jJuL t_ib5 J jj-ii 
jL^ll oLw J jjajJIj coLjIojI^kJI dloi-ij JljJjJl Jj3 cjjj»0' ^jJI OjjjLaJI 
j 4ilkll j^lLJ jjjj liJJIj c^jSlI Jb~> j UU>I L_ijI«JI jljjjjs^l y> JljJjJIj 
jl cojJaaJI «-lj)-»l o^-xj J 4jj>UII ILklj^l Jj3 (jj jJy> (ji 05°.! 4iLk)l ola> .^j^l Sj-ii 

(JjuL> <U£lJuaJl culjLxaJil (_>Aaj LjLy>l al tijjLSwJI culjL>AJil CliiL> <_>Aaj >_*j,...ij 

>- u j j .Sj«iJiJI <L»ljJ ipLLaji l.^.u,,,,. OjjjjjJ! Jj^jJI jj5l (jli Jb» <L>I ,JLcj .j-iuJI 

jjL>Ou SjjJUI cdIjL^j*.^! (jli OjjjLuil 55y>Jl i-u j -yo l.g-n.1 1 JjJj> J-»Ijj co^l>. 

CuL>jll" l c e -JJ Loljljlal Jg.^-i.-vj L«jI « u~*jjj CuLiiLiuJl J-£L>ui3 jji»wall JjL>*aJl .JjJ-a- 

-JsuJI JjL J}U>- dllj i_AJJjJI jLniJ^ll Ojjj jl (jpLjjJ I tuJn.'i.o j-Sj-o 0-° jil~«J ""LJljJjJI 
Jj^j" ^1 Sjlil 4ilj£ ^jjjt Jtajju icj_JJ CDjliJ j obj^l JMi-j Oj^uiJI j (JbuoSl 
.JjJjs- AijJj Jb»j JiuiJ jrvtuJIj OjJiaJI <jj 4_>j_>v^xll *lj^>"^l >iDj° >il)Jj JJUJu5 t 1 f'i».n 
jS*l\ (jiuijJl UJlu t P j o.> j .o OJJJ Cuvj 4_iU£JI 4jj Uj ,JLc Cl)ljl\jjsj| oj* (jj (jimjJI 

jj i)L»- Ji« LUu i_jSj5lII Jj>15 L^jw ^-jj c^ljljpjsLi i_u jj j5 Ijj> ^_Lj(^J I jj^iII yj 

. 4jL_pi SijAll jl (^j^JI 
jAj (Tectonic Motion) ^jSu LJjjIiJI 55pJI ^-u-u LI Jj^jJI J-^*j 
J^Li- jl culjUJI jroLLtf ^ tLXjtLaJ Jj^-jj 9-j~o J!>li>- 5jjLvaJI iS^pJI jl jJLijJI 
(jlijj Jj-oo- ^jj-^ <_sl (Volcanic Reasons) LjIS^j cn^lb. vv~v j' cUpLcyj 

CoUvL»Jjl Jj_co. JJ ijjy 4jjj>oJI CoLluiaJI Cl)ljL>oAj ijulijjJI Ja£JI plijjl 0j5 (jli 

4_ijjjJI clj\jjj>Ji3}\ \ _ ij j <lL»L»J| col\^JI UuJj> l.^jlj Qj.AI J3j c 4j«iijl c^jIjIUaIj 

4_i_ > JaJ L^Jw Jjiji! OJjAC culjjJiJ Ci.n,J>j jij .(_>ij^l ^Luj CjjsO (jL-o^ll L^j ajjjj ^jjl 

(y»-li» r'ljiil Jj^> o^jjii ^Ij (Elastic Rebound Theory) 4±J.\ h^-J\ 
JMj- J-a>j (Sudden Release of Accumulated Strains) 4^51^ c^l*iJ^ 
ola. jjiLuj (Area of Weakness) ^i*jJl jLUo JM* pju^ jl ^ <j^-^JI 'sy^Jl 



'(o=j^l j-ij 1 ~> j *j IjSJI lijjlj ill) o>« 1« ji »- Ji-j -Si li =*j o c (\) 

.oj3_Jl i^jSJi ij J «j ; Ji/http://www.ascssf.org.sy/conf-falyounl.htm/ 



j** J jj^yi (Hypocentre or Focus) Ji^jyi 35^ jt J13J3II Sjjj iux-u i^Ji 
^ j5jl\ li^j iLUil ILJuJi Ulj 4 (Focal Depth) ji ^jJi j^ji <ule ^Jiu <>uw 

<_^L1> o^LiJi (^Liii ^.j iUaio (>* SjjJl ju<j Ul c (Epicentre) ^a .a ^Sl ~L~, 

.Aa-ij^l ojS^ll oLJl ji (Distance Epicentral) ^0 .j Sj^Ji Sy 

'o*p\ ^kw ^ jjjJI ^a u JljJy (the focal depth) cSjjJl J**JI 6 1 p^-*^ 
Jytyl .(the focus) SjjJL ^i^y u ji jyjji oU= j^ UjJu; bu ^1 jisjaiii ji 

jl 51>wi Upl LiLo (Jjj ir,o) 'yj>££ V" ^l_p- J] pk-JI 6j OjJjJI jLe% 

(Jth> ui Ji ir,o) ji«jL^ r« • ji v« °c>? kjj^ 1 31*^1 ^ Jj^jJi Ui^ '^ 

.LLJI Ss-LuJI ji J^UI 5jLbj Syiill j Sjk^ Jj^jJI ji£l jjj 6] .(Jjj tro) ^>ji^ 

^«l>. jjiu li! c(j-« r^v) ji«y^ "\,rv« Il.j2j tijLu i>jSi j5jj ji j«ji 

jl t_9^>JJ SjLp^JI jUc^l «j ijjUlL Li-J 4l>wi Upjjj J*P (>C JaJJI (jAij JljJjJl 

u^l ^kw ^ lUiili db y. (The epicenter) JijJj JSjj Ul .^yil J3-UI 
oj5jj <\j jlj^jsJl ,*ijlL> U^&c *-i-^_^; JljJj ^jj tjLs >iUi>j • ibif'l 3^ 0j-iLw 4*51^1 

.»5 ^ • • (> Jil JjjS j£ i±)JJ>oj iL>^aJI —\ 

. »5 f « "J ^ ' * (>u (3** ^ic CjJl>0 3 "Usu^ajj — Y 

.aS VY 'J V « ' (JJJ (3-o-C ( jic CjJi^jj 4*jaC —V 

:^ Jytyl^l Ul 

. 4juj I j U>L> Lu J Cj I j^J I (jj '/ ^ « JiLiu ^ft 5 Sjj ajSoJ I — 'I 

.'ojjjiiJL i_ i . J l. ^ . 'i . 'v Lnjj (jj^ljJI (jj i_jjJL!L> cj»l>Jj ijjLSjjJI — Y 

Jj 4 J-= , j'^l Oj^uLlI J ojjjvyi i_j^jj>J|j cdLcIjaJI t _i.u>i,i cjjjvj'j ixL>Jl —V 

.SLIS ^j jjUIl 

.Ujjij 4jj £ „.j. tJ I Cj|jbvij^!l >_i.u>i.i CjJi^jj "LpliLu^l — i 

^Aj UljSl ^Aj W - 1 (> jJLc JI Up_j3 i-J-* ^ ^Ijrt- 1 ! (j^oLal>^l tJ'i.^.; 

I ^ .' ■ .' - .' Cj ljri Jv ^ll Ji uiijj j jUjJ^I (_5jL>jj (j^jjLajJI ^«JJJ l5_j5 (J^-^ Oj-oJj 

* * 3 . t ' 

UjJ ( _ 5 jJI cjIJuL ojlc (> iliuio o^j^l y JjSfl J-aiJl j ULai (jlj Jjl-. U5 



■ (0^1 j^iji 3 j 4j ;_j£Ji ^ij ui) ojj li ji d-, jb -Si v±> >o u c (^) 

.Ljj-Jl Ly^£Ji 4i«^Jl/http://www.ascssf.org.sy/conf-falyounl.htm/ 



^,,,-Ulj Jpji\ I ^LiJI J^aiJI Yon 

I ^i.n JaL/ajj Jjl t4_c*.jl»JI 4JLiin.ll .kjaliio 4jjLl» a S' o^Ij^j ljJ> <ull>o ^*H^° 
l.g..Aij _Lc (jjjjj JLS-i J (a »L^>- jl 4 oh"*io jj^ **o\juo OOP (j^ Or"** J-wjJrH V' (Jlj-*' 
.Ljjjv jujlil 4j1S-IjJI <UJaJI jL«3 ^k jiv^fl L^imj jLX>oj Ji-i^lj (_ji*^l <> (jiwjJI 

4oJ>j^!l SjJJiil J J-goJ ^jJI ^uLijjjJIj cdUa^uJI flylj Jj^JI fSl>« 6^ t4JLu.-*J[ 

(j^LkJIj Jj^fjJI oH JsLuj^l cjlluI Lfl iaJJI ojj&Liilj <. Jj^fjil 4_ullll iwljJI 

JiLto ^1 S._jJlaJI Jp- o^jSlI CjUjL >i)>>^J j_pv^JI dl<UL>l <> i>ulill oUall 
Jj-oaJI j oLLu la jAj t^j^fl v_jj5jjJ (jjJaiLI Lij^j Ijiftj t*oliLaJI dib <_9l_jJ> 

. iLgCLVb oojaJj t4JbL«JI 

4Jw ^jJj-IjJI *j^»Ji .y^jSll ~k-> <> jX«yj5 y ^ • • j^c Jts- pij :core <—dJI 

j^oJS- qj) (jljj>Jl (jlia (jiSJua t3J&j«*«JI Jj> JJ j^-alo 4Ju ^J>jL>JI i'y>S\j > - i . l . a 

<> <j_j£uj t jjis jJLaS" yaa> J l 4^0... J^ajj ^jJJL. ixL>o : mantle ^-LijJ! 

>-i.l.n 4jL>.|j c»jj..j-u.<ilj JjJ^kJI lj-aic L^jyijj J J->-JJ 43L5SJI <LJlc 4jLo jJ^-3 



tj«£u J*ol j LoLa Ijjj k_u«Jj ^fftj ij-f-j-ia 4j«i ^.LiJL! LL*JI ^jLlLJIj tj^-ajj 4j>jL>-j 

.Jj"ijJI 

Jii jjiK-a <> ii_j51«j —LijJJ ^jliJI tlkiJl ^j : crust 'U^j'sM Sji»2JI 

JLt>JI Ci.x" IjjujJj^ V ' J d>li=u-><jj| >-!■•»■ J CjIjjujJj^ &juoj oH l. ^J .a rj'j-*2 4-9115 

.4,vL,o%aJl SjJlAilj 4_>_jLflJI OjJiAil :<jLfiji ^J 4JUJI 
tiUjij^l SyiiU 4J_j5lil j^iwalJ Aoftjill CjliLi5JI (jjj9 l^ia SjlC JjiIj* yl »^il 
LL*J| 42jJaJI j3j3 t JL>JIj >JuLkuj>jJlj CjIjISJJ 4j^>v-aJI OJj^^l (jljjl f_J*>^ (j'itii-lj 
fliUjI xj c4^>-j\ill OJuJui 4Jij-j 4JJL41 al t a »^,.in,*n 4.UJJ I. g, fl . r>a ^Jj— 1 (j-^'j r , Lijj' <!>< 

_Lijjj y^sui "Magma" jj^.nll oljjaj <.L^>Ja^ 5* UjuOjI U15 ^j^fl 3jl^> ij>.jj 

: JJ i5^j>JI dib A-I--JL' (j^.o.^j t 4uulj iSjjv 4JL> Jj 4Jul5 jji Lwij^l Sj^juiil J*>o 

Ujj9| ^jli jlcLg dJj ^jic Jlio : divergent movement 4jjlcLu i^p. 

4^>.. ; i,. g . l la 4_uyJI 4.>< jA.^il I yjj JlcLuJIj t Lol^Jjj ^-JL^fl J a . > > - . J I JiLiaj LSjjjIj 

^j .-convergent movement »jLaiJl jLUw J -5U-JI oh ^j 1 ^ ^>> 

Jlx> Jio 4iaLiJI JU>JI (JJ*5j di!j (j* ^ jl U9 t (jimjj l. ^ . ^i^ J ->-jLLaII »L>uJI ^Lia 



jJlij iij<ujj^l LjjyJ15 4j^!j j j,j,^,.,f.,ll ^Ljjjl (jL. (jJli j k±jjoo L> dllj JLioj 
Jl ^!^>j L.J3—J u^j ^-y-H >>^l j^vj jjj-^I >>^JI j Ijjj l5->-" ^-y^' >*^' 

• ( Vj3 

.(spreading zones) o^iulll jLUIl -\ 

.(transform faults) Ujoall jyjJI ji cubjJJI -r 

.(subduction zones) io»jJl &\y*i\ jIjIm -r 

oiljJI j_pv^JI xjgj; (spreading zones) o^iiiil jkLill ji JjSlI ^Ul j 

tjlill J-u>» jjic ^oLkj^JI j <3l=>LjJLI oia Jl« J&j .JljJjJI iic r^Jy jljj^lj 

cJLojuw <iJL> Jab ^ic OJOo l.fr.Ay £>£ Jj*Ijj <LJb»iJI "LjjUJ Ijj 2 1_J 4j5ujj il Cl>L>jJJI 
. «U-ulUj.o 4-ik.V JaLJl 4juA ^Ifi Jiuiuu ^Aj Ci-LuJl <^o jio_jJ-p 

el» jliais Subduction jl La>all cj|y*JI ^liaj ^Jjjo U j! cJlill pjUl 

j\ Os-LxJI 4JLL> Jl JjLjMJ 4*3X>J jih^l If-oju -r^Jaj jl jjL^JJ L$JW roU-^>JJ JjJoJl 

1>JI ^li-^LJ jjjjJI <> ^Sl oja ^ Jli» .Lfcji vjJ3 cLuj> (mantle) Jsjlll 

t A.j5LjjjS[| ljj£ k_jji i_jO^' ^Li-i" (J-i»-L-J ( J^Ja ^S- Jts?y fLakwj i-ol>JI Sjvji^JJ 

J^u L^jL ^Ull ol» jbLaJj .(Aleutian Islands) olu^i jj^-i ^-"^ v^-j 

J~oj L^JIj c^ImjlII Jl 4j.-x.gJ I i^ju r-jljJJ Lflj^j fy u'j ciLwJtll i u --> . .aJ I JjlliJ 

.SjSlSJl yj^ljJI ^ 3_ejUJl Ujl^JI J-M-JJ 

oLjil Jjju*. tljj dlljSj 4oij^!l (jklju Ojijl (>« JaAJJI iaiij cLjjjJl Cjlj. » l l ll IdiLbLiiJI 

(jl (jl t^UjJI <> Uj3 I^jLjIaj jjL>^j "^ ^>^»JI ikiJ^I dJJb »jil <j5J ..^jJljJj jlslJw ijjjs 

^jj ciaiLu^lj <>j>j^l pjjb JaP j iiijll iajjiJI Jj^jJI ^jSj V4-" J-*^ ^ ^="-^^1 >^ 
.|j (j' j ^".jftla J-J^iJ U^jfj V^ u *'' C^t! '-fr' J^"' J; ! ' "' ^ ' (>« -V 



.JO. I 



:(iluJl/Lo-_jJJi5uj .jix/oii Ojl c^—!) J**^ c 1 -^ ' (?IjUj iJjSj Oil ..JjXjJlj ^^3— j) ^^-^^ l>* 0) 



jJUJl o^ ^«j ^Y Cjm OjIaJI ^ ■jj.^^II lift j^jJ L^-jJj^l ^LLc 

(»— 'I LfJ* jlblj cL^>5jj>.j ikuaJI tuljli pjjlj' c5 ^>J ij^iaJ |»j5 j5 jI>oi ,-JUSll 

Y< • iw l$*3lj*j cjIjUJI l_ujjj ^ jLcIj "Continental Drift" jjUJl ijl^>j^l 

. IjJb u »i^i,C -i>j 4ju» (j^rr- 




cij^j iioLSuj oj^-Ij iej*>u> JiLiu a nLfc>J I euijlHI oul^ ijj^uJI dilb >_i.. U L>j 
cjIjUJI chIjj -l$J u^jjO- J^lj* oo* >_li ..j t "Pangea" jl i<coL>JI i-oUl (wL> 

tjL*JI lift J iioLJI Jj^>JI JiJ 4juL>. 4jpu CjjjJjJ ^nA »U tU*. Uj 
<L>jJai i^L»j IgJ 4AjLJI CjLjliJJI jjiuw liuJaJulj i<jbjJI t> Oj*" cJLaJ 4jIj3 lU-LloI 

LxjIj Ijj-*«j ojjjij ilfiA-3 ^Lc JJJI ciuLilj <. l$J Ijj-*«j cjjj£j ^jlill eiljjjJ^I 

e-LLc jJinj (> fLoJV^Lj Jjj1« <UJij tJj^ljJI L^loj ^*J>j^l ikju^l <> j.u£) 

."Plate Tectonics" i^yfoJi -lySll ji ^li^Ji iLjlijJi dJj ^ jlbij cL^^J^^Jl 

PjJ-aJl (jj 4 io .. ^ . i 4.o, nA o J-> t 4jLaia Ou . u . 1 4_ui>j^!l Oj-idll <jl Ajjsj}\ silt (_^ajjj 
BJJ>-j£ SJJ>. J& AJ>JJU0 J5 clwlj Bjj-^u dJjJiOu ^1 pSLLiJI jl ,-ljjSll <> JJlC Jl 
^LuLDI <UjJall jl -LijJI qj> Sj^aiil 4jui j j _> waJ I <jj HMc jjS ^ol~>J iSLwLio 4-fc-^o 

.^ij^!l LJuSjSJ 5Jj5LLI ( _»J3aJI cuLoLJI <jj -u^j^l Sj-illl a*j 
Ia» tjuiJlj jL^>p>U Ujj ii>jjw Lf ^i ti£^>JI c±jjl»o >iu,> c-ljJ^I dlib jjj^. L»l 
Jj«ij pju^uJI cjJLao Uas ijol L iJI jL^j.'p!! (jj SjLc cjLDI Liuj' jl 'cjUju^uj cjLL j^ijj 

Lml^j ^j cJj^jJI (3* tiuJ.-vJl JJu^u UwJ La Lxujw JJJI IJJ6j c^Lill i_i,j,'m.ll jL^>^l 



Ye* 



ijim-fcllj Jj^fjJI / LH^liJI J*aAJI 



. Ijjsuii Ifio 4i.il-v.tl l_>j3I CjjL Jill 4*51^11 4jj_u)I sLib <_L>_*-J <> J^--" 





»_UwsJI JjJL> fUil t>JJJ Jii 




* 




_L__»o Jj^jJI ?¥>£■ (ji <J-° fA^W 'r>5l— — Jl d>*— ' L_ul c_>._>o (jl c>r^! JjJjJI 
_J_JI fj*>^oJI <> 4jlib \ • ^ Jil £j_t| lift 4jl_oj t~jl__JI dill! luL^JI Jj.__Jl J_C 
vxC I4J 3_jJl> jLo 4_1_>I jljjju^l (jj olijSj La i_ i . Un . i j — jLL_JI _j_jJ>o LoJ__ .dj 2jl) 
_*j ~L>uJusS\ Jh>Ij (j__3 -jl-i.v ii ^Lio »jJI Ijl> C_il_ ( __JI 4JLu__Jl _>L_JI (jLJ jj_a*)l 

i_;jj__ L^Ju__ 4.12.1.U I oIjL$j*^JI (jls _JL~Ijj ' iLo_i> Jiai- L^i-Ij »U ^..«« 



iIjjjso culjUJl (j*J> cJ,*„Al I (2>? jLIHI sjjbj -L>9jS ^LPj J^l^-j >il)j jIcj L^jL>jj>-jJ 

J SjjjjsJI jjjJj iJyJj ^'^j J J-^*" ^ Sjjjj fjill IJA Jj^j Oj^ -^J cjjlc^!! 

Charleston oy-^^ *k±> JI3J3 <>c !>U»i <^AA"\ »l* JJjSj » > a \ Y— > A\ > Jysi 

.lijl UajjI UjS'J (^IJjJlj fLjJLuiJI IjSujj^I <L>jUI <j*«o 4j5L>jjS!! 



JjJjL^ i5_jj~«j (_^j|jjj| (jL< 4JLLL J jJj5l!I fJu^JI jl j^JJ jJjlw 

4j5L.jjS!I Uj^JL^ia-,^. (the Carrizo Plain) 

cj">Ij Jl a_x£> jjiLSJI sjjbj .ij^>j^!l Sj^iiU 4J_j£il ~uliL«JI <j* ^iL^aLg jl <jjj^ii 

jjLiJI Cj,j->J .^jjfc^l ^ic 4-> u fl« a J5J <5jJ>JI ijwi' 1c LUifil t jLua-Uj .".lcj.->.„ 
Cjjkj Ja~,*>U iljSJI JjjfcJIS CjSjiJI jl c_ikUl Bj2J Ja3 JjS' ijytuiaJI CjLcJuaSJIj 

cjjj>J (Thrust (reverse) faults) LuoSUJI jl 4*3 1 J I jj^sJl 3JL*. ^As .jjJl jjs^u, 

(> fl L> Ju J ijfljAJl 5Jj5lII dJ^CuJ t,kwJI j| <jJ>«LJI (Jjf ^ic Jj$ CjUj^sjJIa CjULiuJi 

(Strike-slip (lateral) faults) ^y^l jAll 3JL> J Liu .jAll (iji-« JL«S! 

' * * t -' * " " f 

.iijj»-^l L»Iju».I jm] L2sl Ji£J| Jjjsois c jLjj>)!I fjj c5 JLc J*i SjjS' cdULSjJI cjjj*i 

jLlHI JjL ^ic 4_utui> U £,j£[3 r<Sli«oJI JjJU»- J J-gQ.." ^ill CjULtall jjil 

<> cJlSJI ^jill JjL ^JLe 5, j ,, ^l l jl i*9lj| fy (>j t (spreading zones) syaill 
(> jylSJI ^jill JjL ^j (subduction) Io>all ojIj^JI jLLiw .J^ U jl jjo>JI 
.(Strike-slip (lateral) faults) ^y^\ jaII 3JL> py <> i!j»oll jtlill jl jjo>JI 
L>£|j:l. cjUi. tu . i l dJj JjL ^k jj5ujj cjjjso Jj^jJi ^1 ^jj^jJjjjjjJi ju>.j 

(> 4aLxo (^1 J^xa- IJI ^^i^-j .oij^l »_^5 J j_f.».,Al I ^jLLo ^aSJG ^Ij tCj^AUl 



cubl^jv^l j£ <jl u^v. ^(j^ ^ ul* 'Ljjj3 k±ja> CJljJj cj^>Ij cnULilll jblia 
ji*7 JljJj Jj-flj>- jjSlw <ulej t Jl_)JjJI jjlc L^i5Lk> cu^i j5 oU^J U (_jj-o lL»bJI 
eSji^l 4j>.jj iojU <jlj J-^>- j-sJ-ll 3_xjJlj>JI jjjJj Hjjw Jl}Jj iIL> ^ ccjSj <_$l J 
JjSl CjylSljj^^jJ j^-i (> <_^jUI J ijuLcL. n JMi- Luj-JI coljljia^l t> SjjjS' 

j^ JljJj SJl^ j *>Ui J-w JJJI j-Sl c>^l *>JI j jL^I SjLj ^ J^y. JS 

ioULjJL Lo-jUkII cyijSfl tljjwl ItfJMi- <> *3JJ 3_j5 Jl jlj^i-L. J_puj Bjjj^ ^uLr* 

(> jjjZ j L- SUo* JlfLsL \^laJ> Sjj^-jII jljll cuiyi y-ii j ^j^J 4l..Lu 

.jj^JaJI j Jj^jJI Ijjj lift (>j .lSj^-I u^* 2 
^aj cIjjUJI .lelyJI La yjiJM&e c«jjj-j Jl cjIjIaII y-jjLiu «-Uj«JI p~«I>j 
«jja 5ji3 yiuju (jl tU^ljjj UOj^fj Sj-uj jjjx; ^jill oljL«JI j "i^Lo j£*i\ *\y>i\ 
JU>Jlj .Lull LuL3 yij3J"il ioL>JI J~,}UI eSl LulJJI iSiUJl ojj^I ^ .Xg,\l> 
i*>w»JI LylJJI ol_yuil JL» ^j LjI_jiJ^I JjSfl :Uvlilo ^l-o. o£*y** J! ^-^ 
j^Ijj oia JL>JI jLUuj .LuljiWl j^i ijJLJI 4_Ja<JI JL>JI iulSJIj c L.^U»a JLcvS 
j <JljJjJI f^JlSSl |jbi Ua jSys Jl .L^Jlo Lpljll^l i^»L>oj JjSl i^jjJl (> ^IjJj 

.yu*b y'ji'j ^j 1 ^ 4 j' ^^ 4 ^ -H 1 ^' 

«ilj (jl Jt>jj toj^i' 'i* J=— 'Ijl i« Uu .v , J lj <Jj^>jJI tiiby^l OjAJjl Jil_j 

^j t 3_J I3J3J I j^ljiL* jA3l (J ^i CCjIjIaII j 4^1p jA L&C IjOJ^ Udjj>u tiJajJ^JI (jbtjill 

uLxJi ix-iji j SjS>siij ^j^aji 4.jKj,>.ji Ju>ji j^isi j ^11 ^JijJ^i jV ^^ 

JL» Uvl Jl <.<jjlill JIjl>JI yjs Uj-^lao L-ftJiio JL^>- 6* SjLa* c^J '^J 3 * 3 -^ 1 

oUaJLj iii-LJI iUbUI J^il Jljl j^j~m J_jjucu JJJO^J Ujjb-j J 4jj^£ iwlj^JI 

^ d! jj tj l^l oia JZiJ, jlpLu dllJSj J+ll Jy^> jZ\y cH iSitill 5JUJI hjy>^\ 

j>y^ ,-o ,. J-5UI oia j 5>., II ^ iJljfil Jl >l^ll 0» ^9JJIj jLi^^l olfj^ 

(>L5L« I ^lyij .4jjJL>JI sjj-aJl (> jj£Q\ jj^-j U» Ja*_jJ U^ .LoL^- ojliDlj J^il 



.Lj£j^,Sl Jj^jJI ilja i^*j 0* (^) 



*J-oJlj JjVjJI / y-wL>JI J^mJI y*\Y 

J y^l v^UUiJI j^ j eS_jjj-j j-iLw jjib LUj .ii-ojSll oj-iSJI jjkil L_^L 

4jlCj . 4_yLiJI (^ulJLaJl) ClibJsL-Jl Ljkij OjAJJI 0JJ> ejjjji JuU .CjIjISJIo CjU=ll>jJI 

<t5_p- L^lo J5 Jj^xi BjjL>aj S_ ) jj5 cjLvL..^o Jl 5.J,, ,'g.j Slol5 ij-oj^l SyiSJI £,1 ju>J 
:<_£* c^L^I cjI5jjvJI ^j JlSLil 4J">U (jjj jjj^oJI «J jaJj t<jj*« oL>oL '<LLol£io 

j^ j3^> J! eS-'.p Lo I^jIS i^UJIj ^ukLJI 5_j5^>Jl ^IjjjUUI <jl Jl jLiuj 

Uaj .ji^>| Cj|jJ>-j J>fkj U>j--iJ' Jl (Jjjj La t4jii.|Jl -Luoll SjL J ^jjji' v I^Li>|j 

jjy) ^j^vaII SyjUl J o>jJI_5 ^LioJI c^U^J LL>o_l Jj^JI Ji£3 ^..fL-JI ^Ll J 

jl cJljjl JL> jJalio j L5 LujS .Jl^j iSpJ (JO-3 La Jj^jJI <jj& JS <j£)j .(i>ol 

55U» yi,Sl yLL j LuUJI cjLLuJI ^jSS jl o'lLj juil 4JI3J3 cjLU*J _^j« Uul 
4jo>u> <jj>*ol\ JjUI JjjO iijjK* SjS Jl cJpO' Sl>i culLLlI L Ijlj ljuS ~*->j\j>- 

.LJLc ^xlc Jj^j dJi, 

j jaI-u jjlill OAAj t Jj^l jjx, <>>j^l JLlcI j 4jjull\ (jjIiJI J5 ^^J 
^Ijo^l Jj>*-«j (jl o£aJj .BjJO-*o £J*aillj jlSoJI 4jLlC CjwIjL LjljaA^I jrlj^l <pUal 

j-3j 4J^c cjacU aiJj . SjJ I3J3J I J.;->^:JI oJ^->-i iL-iljj oij^l *L»Jl oUaiKo j els. 

^'>»^l ^rJi^J jLiiJl OrpljS iwljju iLji> Sjjil «i»l js culjljjLas^l Ac. <jl ,_ijj*ll 
c> dJjj Sjjii-w L>^ Jj^jJI jjj (j^l ^jjj Ulu >u i.jSll jLatfl j iijill ijjIjSa^l 
j oi^l (> i>L« Ji« Jj^jJI jjj (jli |j£aj , jJ| ^ OjjLJI i.jljia.^1 r-lj-J^I 
. UjJLxclj 'Lui'j^l b'yiill (jL<lcI J t 3liuj J _ J <ij »jL^J iftkio ^j_- >:• .J UjJ *5lj 

^.jil LI ."tJj.wJI j^il" (.fj^jHl O^b j Jj^l Sjjj <ti Oj^u cJJJI x^jll ,^*-Uj 

eSlll JSJII lia ^ijll JjUuj LS ^LuJI 3^1 <uic jiL»i ^ji] ^ Js- ojLu ^111 

• (_s— 'I— '*-> I JrH 1 -^' j^J-° **-J f t_S I 6^*J Lo Juil JljJjJI 0j3 <ui iLkli 



l\\\o <.iijd\ ,JU "Jj^l" Ul JUs. j»Li j .i ^ ^ jA oIja^I c\^^^ tj.^LJI iU, "^U^-o" 

- Lander and Patricia A. Lockridge. NOAA/ National Gcophysica Data Center, Publication 
41-42 1989. - Mutter. John. C. Floor spreading science, vol. - 285 .Nov. 1992. 

PP. 1442-443. The Cape Mcndncino Tsunami. F.. Gongallez - aizd E.N. Bernard in 
Earthquakes and volcanoes, vol. 33. No. 3, pages 135 - 138; 1992 Tsunami Walter. 
C. Dudley and Min Lee, - university of Hawaii Press, 1998. United States Tsundmis 



iSjjjw 2JI_>J3 iwlji- dJliaj c JjSl J-AftJI J Liu US' SjjjS £j.l^> iip^> o^J^ 1 

(>p SjLc LLpJI J ^$i Jj^jJI L$ie L2Ju ^1 v^-"^' °"^ ^' ^' ^r^ 1 
tljjv^l ^p Sj^jSl oj-iill (> tjj> jJjL Iojj* o^j^ 1 J .r^ c ^L^j ^^j^ 
■ ..■;. , ■■ SjJaSloj iiuie Jj tULc. Ia^Uj LJ...I LS^jJ^I 4ijj»JI oia £>& Xj ciijjLvdl 

.4j L^Mil tl^J-Slj Jj^Kiil t.y*)\ £>£» Jl£i>^l 

J»b U iLJu j Jj"tyl LUulj .^jl^ J! ^Jj-lt LyJIj t^jxj jI£3 "i ^3JI iiuuiJI 
J^u l^i <rjl>JI J! yijJ^JI oUjll L^Jco JpJu "foCUS" SjjJI ^JJ oi-jSl 

."epicenter" iS >^J\ jS^IL ^Sll ^k- J* l^Lto ^sJl ^LzJl 
cLuljAc oj^y j-ill; ^ l$JI jj»JL^i oi-jSl lL._p- ^ JI3J3JI ^l>o UjSIj Ijlj 

U^yi J<L^j c^jL^JI iu^JJ ^yJI J^UI Jjiw jxJI dUJ UljSij io>Sl .ills 

nv« j»Lc j^j ^M .le LSL-,^1 j oujj> ^1 dlls !>lio Ifwj CjJUJI Jj^j <>> '/^A 

.mo -mr j aWWJIj ^Ao pic ^luij 

JI3J3JI ^jjl>J ^bJl jijJI j 0.21JI cjlx^ ^^Y j^iy U j \**^£ j ^J* Ui* 

(LjajjSI JUi ^JLi JLjj> <> tLwTj bjjlj LuujSl ^ jjjoS liJlUI |»!>>JI Lot 
»ljj>JI lia ^iys!j 'OtH^JI ^^ 'U^pj ulJj^fj LJ^b -^i 1 ^' o="t^^I >*^' j^ 

.jJUJI Jj'ij <> *5UI j \\ y>^> «Lflj vJ^ 1 J^ c'>N 



(including united - statees possessions): 1690- 1988. Jairaes F. Yoshio Fucao. Seismic 
Tomogram of the - Earth,s Mantle; Geodynamic implicatio. 



diliJa (> (Jji-I 4Jut jj3 yk> Lj£j US' ^j tdiljUJI CLoJ iJu£jj cdIIxcxJI 
■Ofj"^' SjJi3 ^U^j jijjl ( JLc JlcLu Ul« t <Ui-L«j ^"jJ 51j*j j3-*~° <1>* 4J*^« t^j"^' 

J ejljlajii-i OjJlCj Jl>Ij j " o j , u ^jj Jj^u *uliLaJI £,1 Ljtflik^l jLJ^I i~iA.,j5 Jij 

i> ^is tiJIjJjJl ioj^fb I^J 43!>U >l jLL* j LiL^i ^Jj>J Jj^jJI ,j5J .JLLJI 

J 3 ^ J>f 0^*i Lfi* ■^i 3 *JJj*JI bjAkio (jl U^*C J^2Jl c>5l4Jj .(ij*iuJl pijljJI 
j j^a-^o U dilj Js. JlJUij .Sjjjill jjjjl CjJ (> Ou-J <»ja*JI ^ Lg_\5Jj t^ljJjJI 
j-£W t\y*~oj <±>j*)\ O^JJ^JI Jp-_9 jIjaJI JLwj sLSJI j}b jLli» t>suuj J^'j^' 
V>^J O^J Sju>Oil (JliL^U aala£ ^IjJj _yy 6>*J J^^ >i)ba 6^J • ^jri^J 
Soij 0j3 v-i-o- iili>* jLLw J] jJUJl ej^jj *JI_)Jj LSIjij JUtfj jLUw J^jjj . LJ 

.O i-ali. 4j|_)Jj ia5l_p. SUaio Jij jl> J5j <ji .lio. Iflj^j 

jifi i^n Jj^yi oyL>^ii ^ 0U.1i o#±~> ^l>ji "i Jiiii J*u- ^ 

:^j}ldl (jjj-iuJI <jj^" ^jXi p-*W Jj-^ fJ LapLii.j r^j^' 

c_ >lj3JI SjS^ (^a 4j^LLuI ,_^Lxll jjKa Ojiill oia JM> » o"\Y JJ ».J ^oo »U ilo • 

.U5 ^lill U^^i Laljilj onr »lc lAp-T^LSj -3UJI jUJIj 

.i\jnli »l£JI Jj&I rj^-j <jj5 < • owja L>j^-j pAuJi — ViV • 

• 0>3s-i < — aJ 1 \ « • cjJbij (jl^jj ^jl* oj^Jl ci>XLolj l_JL> - \ \V^ • 

^y ^ Jj3 lxJ>J\ Sj^J Ajj^jJI r-ljjSl j jjLo- a3vi>i ^001 »U 0^1 j * 
cJj^iJI (j^lal. jjjjjl yjj>MiJl yj p^otim <j^ jLojJ) lift j 0>JkJi (_aJ| A« « 

\"\ « j*j (J ic ^yJLil JljJ_yi j^j (ji.j^lj o.i.urtll (jLi kob ilia* cuj- V"\ »U j • 

.!>U (jLSj SjJlL* Sjyjil CJJ>J J^xa- (jbT) Jl_)Jj \MA • 



i (iXjjJl/U» > lii;_3 ^/cii y_ji (i5L,l) jjj« (ill* 4(?ljUj uJjSj (^.i ..Jj^jJIj (_^L1>-^) >^^KJ &■ (\) 

The national tsunami hazard mitigation program .. Plate Tectonics, the Cause of 
Earthquakes. THIS DYNAMIC EARTH: THE STORY OF PLATE 
TECTONICS ..Understanding plate motions. 



.45j5j Y • Jl ^ o (> »Ij \Aio o'-^l Vi^" 

.(.ijjSlI OjIjj <U3 cjU ^VA ULL.I ^ys* ^ - J ■ ■! ' 

.Laj^jjjA 4lu5 \ • , • • * t5jL»J <C}3 \ ^0^ L>}Ua 

.Slij fa. > tV,r t^jjui \^A> ijyl>>Jl »U-oSll il>Ao 
jli«l *i — V iiLJ j^jJI <ul*£ y* oj^Jl cujjvj jij Slij Yo,« > • i \^AA LjJy-oj' 

(jj «-\-> iaA9 J~oj Jij oij^ll ^ia— > >—!-•>■■" d)ljlo jl«^ OJLC JaC ^ic ^ , .. O .g Jjli .jlc 

. ua^Jj i_»JI Va LJLtuI L\i ..,.'. ; ,o — ^*A 
.oxiwS YWV ULLul ^Ij^sl - ^\a 

.jl>j A,^ i5jLu <Gj-ij p-fljLw JJis ^x,t uj^ Y **-*^ ^ , '~ e ! ^ " ; • ' ' ^l*j^ji Jj 

. <_>sui^i t aJ f V * (jj-aJl y^>^> — \ ^VY 

. L>A j>jj cjji Yr usy - nn 
. (^ a j w V" • • uiji! iAu^ju^ _ ^^* 

. <_^x>w t_£ll Y* o^jil Vj* i-JU-i — ^1Y 

(jjoL i_i-AJ (Jl_p- cuJj5j d^uoJI J <u«ejl Sja "IV — ^A^j ^V> ^Lc (^u 

.J^is YY1A j5l>}JI j 

• Jjj5 i • • « < (jljjl J 

lc jj> Lia j^aiil ^| jjucl) 5jjJl>. tji,y>- j^i^> Sj-fJl 6* ccvTuj v_. J ->- — ^YY 



^i-oJIj Jj^jJI / ^UJI J^UI 



nn 



^jMjI! jjjjiuJI uj^l j oJLa> Jj^jJ 4_uUa>l rv^JJ Jj*^ 

(T) Statistics of some recent earthquakes. 



Name of earthquaks 

J\j}j}\ r l 


Date of 
occurrence 


Richter 
Magnitude 


Max. 
MM 

intensity 


Max.recorded 
Hor. Grnd. 
Acceleration 


San Francisco, California 


April 
18,1906 


8.3 


XI 


- 


Imperial Valley (El 
Centro), California 


May 
18,1940 


6.7-7.1 


X 


0.33g 


Olympia, Washington 


April 
13,1949 


7.1 


VIII 


0.31g 


Kern County (Taft), 
California 


July 
21,1952 


7.7 


XI 


0.18g 


Chile (Conception & 
Southern Chile) 


May 

22,1960 


7.5-8.5 


- 


- 


Agadir, Moracco 


February 
29,1960 


5.6 


- 


- 


Alameda Park, Mexico 

^...^ll-ljuil 


May 
11,1962 


- 


- 


0.098g 


Skopje, Yugoslavia 


July 
26,1963 


5.4-6.0 


VIII 


- 


Prince william Sound, 
Alaska 


March 
27,1964 


8.4 


- 


- 


Niigata, Japan 


June 
16,1964 


6.2-7.5 


VII 


0.19g 


Parkfield,California 


June 
27,1966 


5.5 


VIII 


0.50g 
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^m>)\j Jj^jJI I (^wLxIl J*iJI 



Lima,Peru 


October 
7,1966 


- 


- 


0.40g 


Caracas, Venezuela 


July 
29,1967 


5.7-6.5 


- 


- 


Koyna, India 


December 
11,1967 


6.25-7.5 


VIII 


0.63g 


San Fernando, California 


February 
9,1971 


6.6 


VIII 


l-20g 

(Pacoima 

Dam) 


.JiaJI jfeil- ji*jj o-Um jk V,t _ja j»m* J\ j QJ* JJJI L»Sj3 JljJj »j5 ^ :4&>5U 

.bj* _p5l 5j*>^l 4351jJI Jji*JI j JjVjJI -Y 
.bjjPj u'jjljj j«a»_j l>!_h!j ^.Pj u^'j .P'j^' ^j^j lP* ^j^J" fJ ki>>i Jj^j '-"■** "^ 




5j£JIj SjLilt t.\li Sj^aJI r^jjj tj^W j»U oji> jJJI LSjj JljJj ^>jj J£i> 
^y Cj ^ <L^mjuJI 4JjSj JljJjJI ojui »ij iJH jjj j*-a*U 5jjl>u>JI 5jU»Jlj 

<^Su j5j .dilj jjij 1$j3 ij^LjJI V^J ^u^*^ 1 L^jLS^j '<U->-U^JI L>ilU»-J jj3*-aJlj 



jl ^jjJJ t_ujjjJI (-o-o 4J 4a3|jj SjJ&lb dJLlA (jl3 Jj^jJI Jj-cls. i!L>. j 

jjiL JiLL. ItoSLlI ilib ZjuJdl cdLwjIII jiii Lai* ct>.i>j oi»j <. (Liquefaction) 
5j3 ^jLs L^iojULs - L^'^Lij ijjjJ^ o^j^l i-^L; j ^Ja-JI ^iji> Jj> J5LSJ ^sJI — 
«-USI ijiLil SjjjS' j\j~o\ Jj^l>J JJj (jjjj C(J_jaJI JljJjJI <> Ljllil 4jLu*JI jljla^l 
^_ujU! SJ^e clluJ (Loma Prieta)!^^ L>y JljJj jj »^a^ »U *Uil .Jj^jJI 

■TJawJJ (Jisl j^jJl 8J-VJ j..iVia ^jA- t u aj (j^j LujjJj U*~i> J».a>.' alko J Ia VO"^ °" ) " a 

■j < r..iM.,i'tlji jL j LLijLo 4JL k lo j ^3j"i!l 
<>o yLxa-^l c-jlfil J J^l jLoJ >-'l..u Jj^l LfJU-u ^^jJt 4j~3j^I tuljLfJ)!l 

cjajj i^jl cjljLfJJ o^j c LSL^^I JljJj ^Lulj ^<\ni »l*Jl *Uui .l.j.Mift't Jj^jJI 

(>» JyJmJIj 4jJ5LJI ^jLil (> JyJmJI jDj-jjJI jl 43}L*JI ijyvjjl rL^' Cj '-«- i ^' 

.4jujil <> iLJi jji; <-\y>\ 
ioLjJLc j»L«jI jjyj «-Ll5i Ji— >l Jl t$j£y>- ioLSuII byx$j j.^Zj cjLjuII j i_jj^JI 

JL&a-Su i^Cu oLiuil oULJ ^ LjUJl Ljill j iliUJI cubl^^l -\ 

: ^L Lo J I Ij.o.j .a." (jSLwj t<i5jj>alla 4J^LJ| 

.l-frU.*.." Sj3 yj _^| ijjjJI ^jLs 4*31^1 JLjvSI >■=■»■>>■ ( yuil hy>A Ji»j (I) 

.jjIImJI ^jL; 4*3 [jJ I OJuljJI 4jA3^I (5_j2JJ 4--V.OJ o^j^l -^k-< is^JiA (v_)) 

.^jjjl Ji-il 4JL». w> 4 . j . 'ub 4jjj 4A*b -^^y 4-> T uJ ^. u .a. 1 . 1 Jjl5jLfJl (^>) 

4jUj>J jjLw ->j^>-j i!L> j (C^* 1 cjLjjII cjUUI (jj i-j-u^S ji» Jj^mJ L-v.CiJ — Y 

(>C LJJl, j3j ^yjudl is^JLft j >- m . " . I cij-i 4J-3JP 4^y> (jl ^ls OjUU^I sia 

. 4jjjJI 4.w-i.iir> 



1* 



UL±>J\j Jj^jJI / ^bJI J^iJI 










c «d3_jjj» jl Liall J-u> oaiJl jij^Jl cj^'L> i— u-ju : ^voiJl jL^j>-^! 4j>uju jL^J^I —V 

<Uclj JUjJI Clul£ Ijl Mi*S .cjUi LSu Jl Cj Jj>vI3 oJaoJus jjj Js^ju^J I ljt» (j^SLi jSj 

<Ujl>j Lu i_i>jj LfJli "UjuLsJI cjUL>o^!| j t_i->\j' (jl U ^jj~J cj^UsuLjIj 

. 5-LijJI L-J1..I.U ^fLuft LjJ 4-1.1, „J.Q Liu I Cj LjULO (jj 

oLul i_ij_Jw iajL^j UaIcj jojjUI jjj *j->Jl (jjj d>° J^i "U^j^ll oLjil J Liuil 

IajJj jIjJjj Sjj*ill «-lj^>-^!l (j£ _yUaJI jJjIj Jjjv. vLa-i^I <jj >— u ,.. j (^ 'Ujjj'il 
IJA JjU J-i*-^ H '"'i t-^' Jaw^ j t_jju*ju J3 *-iinJ L> SjLijJI OJl&j c ^J9 v -^- x ' 
oLil i-Jj-aJ" (jl US' . .Ltull « iq.^i." jJlC jLlC^I J oLJll i_i & ,.. Ju ,j i_ijjjjjl 
iicLUI LjiJI l_l»~, J yuuaTu jUpSfl jl i-aiisill jklill objol J ^U-ojSlI 

.diLiiaJJ f J~aj jl jLj^JI 4jlC ^"t! -15 >->JJ 

dUj jjjb o^ LJ5 LjjJI ^ Jul>^JI -kJll jIj, UJ5 iJ^^I ~k~JI SjLj -a 

(jU (jjU^I JJL<I 4jLutJ> CjIajJs CUJJ>-ly; Ijlfl (jUpw^l 4juJ <j«<AJJ) jJ^I i>*«J 

. jJ^I JajJ-* jlfli ,j ._ i . u .. j . ; di! J 

i_jl5 j5Lw Cj3_jjj Ojjj-iJI cdIjjJjvjJI 5-lkcl ^A JljJ^JJ Jju-JI Jjujdl i_3JJ& (jl 

4jua .cjl 5J : ; .n.llj 9-ljj^l J jjLJkJI JJjuj SJJjLSJl J^o- «Jwj »j^U Jas jj il>o^ 

Jj«flL> 3_yLSLal 43_y<l oLvj'il ll^j i±jjjvjJI *SJjj lSj^N (j^ij^' (C^.?*^' -r-j.1 1 
CjLJI (jj ij^Jaj Cj lii. i A. -v J 4j J. U . V I I j 4jJjL>JI CjaJVjJI oi» (jj^ajjj c 4-J.iJLUlJ I Jj^ljJI 
OjLij jA 4_dljJjJI i±iy>ai\ ola (jj ^-/L»^l i_3Jl^JI .(jjJLjJIj CjUjucuJI jLUoj JljJjJI 

«-ULJI JjIjj .(«5jjJI jjjuJIj (jliullj SjuiJIj JljJ^JI d},^.-*- JUl>l jjvJ ejLVj.QL>cJL 4JuJI 

(JJJ«J <J1jJj J ^^l-v J SjSjj <LLi Cj2Ujl>I JjA>o J^ (jJjjLS ljj»5_) (jl (jj U'i5^o.'u (jl (jj 

•J'j-'j -4- jL> ^' J Lejri-" jJ^^I (j^rlj^'j •Lh) J '- (C**j J* 3 " £>°~° <( -^*- ?^~oj 4JLkio j 

AJJO ojJ J 4- U o. ll I i-<ljj jl <LJluu) 4JLLw j Sjx&]\ Jj^jJI rOjti "i~slj±> UJ ^A 

.ciiUjuajJIj jjiv^all J ojIjL^j*.^! 
Cjljljiftilj ClibjjlJJ 4^.1. J (jj t-UJjJl 4j a*JL> U *A Jj^ljJI 4-i Ij J (j Ja *J>\ (jjj 
O^uiLII CjUj-JI ifJf.iy A ,\ : i-„, 1 1 ^LyliU^I Ijj^U ^ Sj^l Jj^jJJ IajL, IUwJI 
^jlaia > ^ i „..i. > . (jjS Ui V jljioJ Jj^j 4-Vji ^Jluw 4aLm Cjl^_>Ij U IJI !>li»i .iu'Uil 



. Y t O (_^p tjJLj ^^jj aj Jajj>^ .J t 4j.wJJl^JI U> aj > .! ■>■' I CjLwL*»l (\) 



TV\ ^J-oJIj JjVjJI / ,^L>JI J^iJI 

CjLaJi~fl.il 0J* CjjJl^- IJlj tjjv^il ^JjLaJI £yo ij— < Y« ' Ujljis 4ji*j Ojji J5l> jJ->>Jj 
Sjj Jj~cl>JJ JLojcvI 4j11L 0> (jj-£waJKj «-LolxJl (jls 'CjijJI jjj^J ^yjlj-itf J^-io 
Cjlj.un.ll s-UjI <ukill j jJJ>Oj >-uu.-> jjSI jl V j I JAW ji>-l JljJj CJJJ^- Jl 'lij^-l 

.iJUl o.JI 

(jj5u ^ JS CJijJI jjj-w j-jlj-ijvll CjjJjvJI <U^>j3 C(j5Lo^l tl>J JljJjJI j 6^J 

Lo (jLj-> j (jJi-jJ^J^ i>Ji jl fJ-^u j i£y>JI Jl^->)f CjM«JI J«a>- Lo jjis u^ ' ^-J-^'j 

U cilj ^ic Jlloij .ipJI jl £j~=Jl JJj JM> >I ^ j jLtfV? 1 6- -^>. *& 
JM3- cj-i.^ jii c(San Francisco Bay) j5L... :>\J> o 1 - p^ ^ Jal0 ^ t -^ 5 ' 

jl 1,A jIjaw 4jljJ_>JI cjlj^Jl t> ^lj* ^j^ p^U ^j ^n 6^ L» VoJI (.1^1 
- 1 jljlll Cjljj <> 4jjUJI jl Ljljjj^l cjUj-JI <jj Jl>j-*JJ cUiSj J^=>!j v 1 - " j^' 
<> JI3J3 jl J-^*j pJ tj^W J.UJI ^j 4Jli!l "\AJI cjIjUI s-UjI oSJj «."\,o 
JJj jju .SjuiJI cjj^ ^ JJj t> Jii Jj^jJl cjJI5 Jj jttkiLl j jjSI ji "\ jljill 

Djlll Cjlj 4jJ-3 j> Ujj tjjSI jl "\ jljJLw 4jj3 63^ CjLoJuaJlj Cjlj^JI CjjLc pijLJI 

(^ui tjjls JiLiu jikUl j J>\'J'J\ iLioJl Jlj aj <.\ ^V^ j j»L*JI j y^>j v-°" *^ ' 

Jijjj jjj <>ju tjAei jl -\ jIjaw i..,!.h.c Jj^j **jji jl* 6 is t m\j w^ jiiyiSi 
cjjLs 4JI3J3JI iiLkll oj* .jii^j >_u^>. v^ jljlll jj (Loma Prieta) Lu^ UjJ 
j 4-JbJI r«JI cjIjUI ^Lol jjSI jl "\,h jIjIw JljJj Jj-a>J JUo-^l (>*^ tljJj,JI 

.(^jjjjj 4jUL> "\V LjjAj (JjLo Lw j5-jj~ulj3 (jL» 7^L=" ^aUm 
Lt4J>Oil Cj^LaAJ^I iwljju jA jLJ.iI"u. J I Jj^jJI 4jjL<ul (JJJ->jJ ji-21 JjjlaJI 
i>.y>Jl CjLjILj.1I jj pjJ-<aJl jl jjJLjJI J!jL>j 4jJjj5uJI ~jL_cJI CjLSjJ> «-LjI <La£\yl\j 

ja US' ULw (.i»jj> cjLjjV-wj jjiK^JI j cj^LuL^I ^jJju cjliyiJI JL' JMio .LJ 

jjiK^JI IJiJbj c *Jalll Jl>J J-cu Cjlo«j SjuiJI <> i^jjJ ^LUI ^LjJl u-V.. j JLaJl 

JjL ^ic jl^j>pAJ cjLwj>oJI Jli 5-UixJI (j-yjjj .ojyJ^*- /^l^ J! tP> l - ! J '&L*3 j_AJo-< 
JljJ_)JI iio ( — iw cJjJI <> |»5 IjJuiKJj (jjLtll IjjjliuJ 5Jl_ J5 *$} ojixil pju^lll <uk«i 
cjLojMI oJ* .JI3J3JI JJJ J^Uv jju^I JUL^I t> ^kj (, 4*1=^1 JJb J jL ^ jjJ^I 
4jjlill cj^Laaj^I jlj-alj Sjl>jl>JI jLf^^l ^xj^iJ (0-^" cj5jJI v*— ^ L J-* J,:i - j:i *-9j-< 
oj* (jl "UjajkJI jj .ojli JljJj Jl i^jJj ^LuJl tLuJ j>j!>UI r>>Jl t5jj**ll (^-«jJ Jj-ajiJ 

jLLaill CjLojIxII oj* Jii l>-^ i-jJjJJall ^J^wJI «-LuJ ilj^-JI JLu '- 1 . J Jj-«UjJI 

Jjjuj ^jic SjL>ill CjL^jJI ijti .jjL MjO JJji i LcwjJjJ^JI jjliJIj CjLcOaajJI Jj=>. 
LuLojixil CjMjx-JI <> <U3 u-UjJJl ul— ' (»^ 3* -^ J^-'j f^- 1 C^" -^ ^^** ^^' 

.oj* jjJill fA»j^ JUjOuj^ ijiLSJl 



oJn.^llj Jj^l / LH t*LiJI J*iJI YVY 

.(the San Andres fault) ^jjjji (jL, J j^ 11 f-^ 1 <-!jk u^ ^ ^jA>\ 
_ .» , 

JiJ DJl».|j '&y> »U JjJMU *\ BJuSjl CjIJ Jj^jJI CjjJJ>- ci;ui>UI ^0«JI Cjl^i-JI jMi-j 

ioji^Jl cjlJLSj (.Luj^JHj (Parkfield) jLi djL. ^y ^jjjji o^ fj~° J ii- yy 

OL^J iojUJI ioJu^JI Jj.su>. tLoLJI (J J *5jiU <> (jjS_> "^J Cj»^*\*\ »U SjJ-i-^l 

iJjLavw }t*s tLJjJI Ijjj tjj'iyi oi» ^L^jj (jLkj^II '— ' ■ >*" ■ „' #j-=uil oj*" ^LjJLulaj 
j U^iuj Ldljil cj^ i.LjiS' ^.jj: JM> <> .jUJI Parkfield jLi JjL. JljJj *5»p 

^Uic (jjj jL=u!>U <UL*3 jJa jjtkllj tJu"i!l v««a9 Jf*^" jlj-s"^ pJ cHJ c k3_jjJLI JljJjJl 

.%x3 J-^l>- Lo y»t t^jjLSJI 5lLj t_4jiJ>o J^>"^ >t.o.".'fc,oJ 1 ^JjJ-jjj JljJjJl 

4jj1c coL^>Ij <j^ U9>*"' * Lflbl.nl 4a,g a <Lulc CjljtcLaj »JUU c-jaL*<3l lift 
iwL-Jlj 4jjjJI jxif. (jj J5 JJ CjjJlS <Lo^-8 CjLaLoj (jl J-^u>- JA3 t 4a LlV .o 4_lcLojJ>-Ij 

JLxJIj aj^lj JlaJAoU <jLi«J 3_j^J^»Jl fUaA^I <jj Jj^jJJ (jjJjJI p4^' u' ■>! -i«L)«JI 

t (_^)LajL>-^l Jjbl (jjju L&£ pJUJI ^lc SjjJaik- jLjI < j-9 4J Q CjUJj^I (jj rJ-^>l 4JI '— ' - >> ^ 

ijjM>X)}\ OjAUaJI oi» <jj fljj^l j jjL.j-V.1Ij jj-^JI (jiuiio ,-le ch!j J L9 <jjSu Jl9 jl 

.4JJMxJI Cjlj <LuixJI CjLcJuJI b_i.l.". : >-.o <j^ Jjf>JI p-i*^? j^LiaJj OJtpLajJ <UaL>wu 

CjL-/UL«j »Oiil <Lcu4ilij ijj\JUt J_>w<j ' ,_<i.*.^S" JjjIjJI (j^ 4JaSjII CUIjljJLa^l (jl 

oia J.» j.I (-Jljil A>ui .(seismographs) eiljijj-^j-JLj ^^^-0 3-oLi. Sjjic 

aljj^ j . n . j I I jl (c'lj^jJ' j»— j JLj ^.0 ■" 4j»-jAjlo JajJai- L^jJ (jl Oj^Jj-il 

ojua-iyi LjLaJLj ^.IjIjiaMJ Bjjjijai SilSSbJI ^fi. ji Ji« ^jJI liaj (seismogram) 

(jjj .dUj' ^jLaJI ill 4ji *J>y J ill (jliJI CJJVJ (^J^l p!=uJI ^>>- (_yLc JaaJI 0Jj5 

ol ^ULJJ ^<Laj (seismograms) (.ijij^j-^j-Jl jl jL^xJI »—j <> iJLx-JLl (pULJl 

(jl i - i. g' - 'iiL o. j a LaS^ bJIOjil ,3^11 jl 4_> olaJI f*JJ 't5j3^' (>a*JI 'jSjil tCj^aJI Ujj^j 

.JljJjJI (> OjjUJl 43LLJI ijji' l^ilbVj 

< u>Ja > J I lobj-^il Laa Jj'ijJl <-\j>- iJjSijII loljljia'il (jj ot^y ?*\ b\ 

4JJ.IJI cub-yij c^j^l ~k- J_o> j^Lc yLJ ^1 (surface waves) 
SlxkJi cjUyi (jl JjSl ^ill jjioj -ooj^l J^-=- y 1 -^ oia j (body waves) 

.Jj^JjJI >_i.un.; i>jUJI jlj^s^l t-iiftl (>>Jj U ojLc ^jAj iij5"^ll 

4aIoAllj c (compressional) LJa^jJl L4A o^^jJ *—£> 4Jj-Ul ^b-yi 



YVr ,J„.>Jlj JjVjJ! / ^UJI J*AJI 

Jl JljJj Sjjj <> ii^lkil 4J3-IJI ^j^l cjUjJs jli>o l.o.g-j.15" (jUi-aJi jliaj c (shear) 
J!>U. jjj (compressional) ( _ J IwLiJI til^JI JLai <j£J c~LJI ^ SjuajJI -bUU! 
^j-J compressional cjL>.jj ^Sj chilli ^p-j^l pj-o^L. Ij^ oijSll jSjjj o^i- 

CjLj-jILi" ULc q..,u diljJ c*ijl (JjLc J5L.0.1 -yja-JI J-suj LuJaC icj-< ic^-v 

^^o-ajj JJiL Sj^JI jjl-c; 4ji*£ >-lu,... ^y&j (Primary) 5_JjS(l jl °<L»~cu>JI jl "LwL/SH 
L^£^-j 4ic joji) ~LJ| jl ^^1 35^ t> 4jjOuj t (Causative Process) 
c^U-jj ^y&j c (Longitudinal Waves) iJ^iaJl cjL>.jii &y ^ ^ .li / *5 a en 
ILLoj (jl i(P) cjL>-jj ji (P- Waves) Lf) j*jjj l«^» jjjjj Jlj^Jlj cjj.jj>JI 1*j.j~* 

os-Lcj oj-iAll JMi. icj^u yLJ "^ sl^i (Shear waves) jl ijlaill cjt>jll Ui 
~k>J.I J-=u ^ L^jSSj 1 compressional JjSl (_L.,.^.ll <> *oL>jll ^a LS ^j^l 
(S) c^L*.^ ji (S-Waves) l$J j^j (Secondary) jl aj^UJL cw- Ia>^ Jj *ijj\ 

OjLvjII (jLjj^ (jj <L>otill 4_ui>jj| OjlygJI t_i.i,...j cijj^o si»a ." \y>\' CjL>-jj jl 

i_ilcl Lfj£)j ijJj^fl cjLv^II »jGu ^»j tcjUbjo^l <JHi>J oOj"il J!>U>- 4JI3J3JI 
ojlil J* jj_p jl jjj "iju ^aj C(_vij jl j^jjj 4_»^>-_)l3«J 1 o=>j^!l 'ijAs ijjj u^jj fj~"'j 
U LjLx»I lilj t L^LijL Jl <Uj15 5jaljj Sjlil /j-j}- 5 U-^ ' Layi-" -i 3 -*- J^ 3 j' *L)J Sj-^Lm 

:J| bjjjo 0-535 i (Transverse Shear Waves) lJ>yu^A\ Lu^5JI cjUjIL, ^Lu 
Lfjjjuj L^ol,o„A.lj ijjaJl tfiy\ Lfji J^oJo. (Land Slides) o^jSil ^j^l -i 

.(Soil Consolidation and Liquefaction) 
.. (Dynamic Inertial Effects) Lulill i«5^>Jl ^IjjjUii -*_» 

JL»j .(R) ^k->* jl (R- Waves) l$J j^^j t (Religh- Waves) ^5L.j c^L*.^ 
. 0> (Q) cjUjj jl (Q- Waves) l$J y^ c(Love Waves) *jy cjL*.^ Uui 

"ij^iji 4iJ" dilj Juua ijijLill (jl 4-u^iLll CjL>iII L^jJjj t < u fc » L A ,l I 4 j .. o . u jJI CjL>jII 

. 4_L>- in,.,. J I 1O L>- si I 1 tf n..i 



.("LjjuJI "U-JI_j ijlj2JI 



»_i-oJlj Jj^jJI / u-^UJI J*si)l 
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j^j* u* j*>ljJI U-**~ »j U^-c'jJtj M'jJjJ' ol>jlt ^j>jj JS-a :oljlji»VI fLil 
.k_jJLx!l JSLjjJIj jujjJI ^o o>-^*l' u-ij^l 

i J-^>- cSJJ'j li-'^T JljJjJ Liljj (jl5 ^^j^^J ^i^j <.\ji}\ ^j^cl XJIj 
4j*^> ojj15 LjJL Jj^jl cnlj^JI j> iLJLJI oia i_i^j Jl c»^"U «Lc 15L«^L jjjJy 

jjjiAj sLiaJl i_jdljjil ^ykcl Lj Jj^L JJjjj CDjjlwl jl^iA^I cuIjvjj OOA .oflj^l -k.^ 
J-l9j jW^'j -bjAw CD^L>. Cliljjj iiLiSJI j dolj LjljjA^I ^L>jll (jl »±u--vj SjSJIj 

ojLxJI Ljljia^l cjL>_j1I >- . .^ u l i_i,n,'.j JjLsj v±j^U <JI_p- Jjyj . LLLl jgk" cuLLlJl 

^ L^ui LI .(Magnitude) U^ui jl (Intensity) Lpj~L> LI Jj^jJI ^\Ju 
iJljJj 4j5^> cjUjj j<Liu iiikillj (Released Energy) Sj^oll olkU ^Li, 



Amplitudes of ) o±p^ ^LsUJI 3jj1>jJI oLajJiaJl uL> &jb <j£ i_i~x>oj 
„,,„,;; Uj^l U5 -aj c SjjjJ I ji Sj^JI \fija &. Sjjl>^ oliUlj (Ground Motion 

.4j-OjSl <L»jSjll OjliLxib 

y-*ij ^JjLij j^j_JJ 3 jl*j (Richter Scale) ji>oj ^J — j!» yi*— j 

-u,yjl S" i :r j ij- <- j_ f*i (Dr. Charles F. Richter) 



Soi jIjao <_hUJ lJjjjw (^Lf. J-iii c (California Institute of Technology) 

SJjaj iujjil iwljll 4-ujjjJI C^L»j-il!l ^ic Jlajuu (_^ljJi-» _J*J tC^ljj ^ • -J OJ-SJI C-uj> 

l5 j_ j j ^jjjJ J 5 ^ (Trace) i^>l> Jajiy* ^ a-^j <>=>jSll ~&f ^ i^ys 
v-^jj j^ill jAJi ^ji\ j5^l <> ^ ^ • j^v ^ ^y (Seismograph) 
3—12- Sj^ill 4iU=Jl _^ (E) {J du> ..(Log E = 11.4+1.5 M) ibUll c_u^ 

jj^Jlj ijI>Oj o-Lio 3ju3 _^i (M) Lot i(ErgS rjl) JL tijJU L> jl ( jw*j*£) _> 

Lftjljlo 4ju5 <d oJl£ (j^ 1 J^>J J-^j Jl^Jj (^JLci <jl -^k^ 1 j^ij^yJ 1 (^v. (Log) 

U^LuLal! 4-12121 1 ejLvjjJl jJJi*j .CdLvjJ ^ Jl jJ->^!j tr'^ f~"^! '"**# ^J- 1 (A;^) 
JljJjJl .-.U......I J-abvJI jX»Sii\j v'j^" j'-"-° (JLeu Lj ^i S-iAll Jl 4j_*HIj U 

^ u3-5-> ^3 (Modified Mercalli -MM-Scale) j^kil ^Ih-jLo o-^ y> dilll 

. oljjl ' I j ' -^ 1 1 j j-~oya U5j OJuiJJ 4.a. ; .. j ,JL i jl 4_^»-jJ ^ X 

(I) £j\ cu> c(I=3 log a +1.5) 2 IjUII ^—^ ^UiJ oj — iJI jIj_JL> u! 

.(cm/sec c T L:lJ/jw) <>)JI gy> \Js. 3iLJL ^IL-j Sj^JI J^>o«j' ,y> (a)j cSj^JI _^> 
3j^ J-=l> ijJJl jjjJ-Jjl JljJj y> u^" J- 3 ^ 3 J .->.» J I Jj^jJI jj^I <> J-3-lj u! 
<> yLz (_^L>Jl pijbu (Elcentro-California-USA) 5jL>ail ^L^jJI J LujyJL^ 
ujSJI j ojj-oj ^1 Jj^jJI »j>S Jx^La^l o^<-> ^^ JjJ^JI p-=_jt!j '^t' jL>J 

. J-^-^jJ J^ 3 "''' (5^*0^ (/"LjA* '— > ■■■> ■ ■ •> ■ I ^'■ *; i^J L^jJ-ij jjJj-iAjl 






The modified Mercalli intensity scale and corresponding 

approximate ground accelerations 



i>jJI kj-o- JljJjJLT i^jujl 5JL>JI ^irf>j 



Not felt except by a very few under especially favorable circumstances. 

y«lUI y* ljl> Jjijj JJtf JjJ JA ^11 y«lJ^>J jj£ 



Felt by only few person at rest. Especially on upper floor of -II 
building.Delicately suspended objects may swing. 

.4*1*1 1 tLi^l jljjAlj ij^UJI j^l^feJI O^- 1 0* 5JS y4 yJ^J 



Felt quite noticeably on upper floors of building.But many people do -III 

not recognize it as an earthquake. Standing motor cars may rock slightly. 

Vibrations like passing truck. Duration estimated. 

OiU^JI dJjJ^j . JljJjJI jJU^ £»tuuu [fit JjJ5 yljj I UkJI Jjl^fcJI «JSL» y« £W>lj Jiiu y^>J 

.5UJS iiSljJI 



During the day felt indoors by many. Outdoor by few. At night some -IV 
awakened, dishes, windows, doors disturbed. Walls make creaking sound. 
Sensation like heavy truck striking building. Standing motor cars rocked 

noticeably. 

t Jjaj *,jiy cmj^j 4jLjJI ^15 j^villj tolj«al jjuaj jljj^Jlj ij,.i5.u iifiiJI tLiVlj yjUl 

.^1 Jj^JLJ oUVIj 



Felt by nearly every one: many awakened. Some dishes, window, etc. -V 

broken: a few instance of cracked plaster: unstable objects overturned. 

Disturbances of trees, poles, and other tall objects sometime noticed. 

Pendulum clocks may stop. 

jLjsi'ill jXfrij Sjjlill jj£ s-Li'ill ljIajuj y&iuj j^Sjj s-Li'ill yjmjj yjUl >_ilcl t$j y-oj 

.icLJI JjJjj ^_i3jjjj ilj^WI tLiVlj 



Felt by all: many. Frightened and run outdoors. Some heavy furniture -VI 
moved: a few instance of fallen plaster or damaged chimneys. Damage 

slight. 

<ui/jfl jjiiLuj oli^l tjAAj jjLtojj Jjlill yj kJj^Jlj ^L^Jtj »Jj>JI <u>Uuj I^j j»Jjj £x*>JI 

.oljJujJI oU-t^ j\j*2\ o^>3 j>\j!l\S iJUJI 



Everybody runs outdoors. Damage negligible in building of good -VII 

design and construction, slight to moderate in well-built ordinary 

structures, considerable in poorly built or badly designed structures, some 

chimneys broken. Notice by persons driving motor cars. 

j*j£j g> 5jiu jj«al< 4jjxrfj|j jjS\ [&jjj)j jawjJIj ^5jj 5jtx>JI SjjjVIj L>jl* yj£j^j *x»>JI 



damage slightly in specially design structure; considerable in -VIII 

ordinary substantial buildings. With partial collapse ; great in poorly built 

structures. Panel wall thrown out of frame structures. Fell of chimneys, 

factory stacks, columns, monuments, walls heavy furniture overturned. 

Sand and mud ejected in small amounts. Changes in well water. Disturbs 



YVV iJLoJIj Jpji\ I ^liJI J***" 



i>jjJI ujui> JI_)JjU i>ja»jjJI <Ut>JI owj 



persons driving motor cars. 

tjljjjfcJIj 4jjjw>jl ^J^l tji-»j (.jk-jJJ »jt>j iiJu^" °^^ j^l ^j^ ^""J Jii - 1 jLk^I 
.oUt^lj JU^JI omu JJij y>ljJI Jyi-»j iJUJI obLuiJ jjjo JjUJj 4j1>IJI 



Damage considerable in specially designed structures; well-designed -IX 

frame structures thrown out of plumb, great in substantial building, with 

partial collapse. Building shited off foundations. Ground cracked 

conspicuously. Underground pipes broken. 

.iiyjjl tJLuWI j..j£uj (jij^l Jiiuj L^-wl 6* 4 ^fV i " 



Some well-built, wooden structures destroyed; with foundation; ground -X 

badly cracked. Rails bent. Landslides considerable from river banks and 

steep slops, Shifted sand and mud. Water splashed over bank. 

^jVl j^fjilj JjJjJI ^ISL-i ftliaOlj i>»j^l ^iiGj l$_wl ^ 4-uJexll U>>a>j i^i^l l>«*J pi^ 



Few, if any (masonry) structures remain standing. Bridges destroyed. -XI 

Broad fissures in ground. Underground pipelines completely out of service. 

Earth slumps and land slips in soft ground. Rails bent greatly. 

.^jk) '\m> jjji J^jilj dSLJIj ij^jdl »lj>Vl ^jj L^e 4ji/% j_j-oJI j.J^J 



Damage total. Waves seen on ground surfaces. Lines of sight and -XII 
level distorted. Objects thrown upward into the air. 

iijiiJIj SJuiiM *lu>Vl .JjSj IjJjU JJJ^> »>ijj u-oj^l rk-> ^ »>*JI obv^a Sjaliwj JabT j»o^j 

.*Ui)l j 



.o~ic LjL>JI <L>-jJI jja^j (j^- ^ SillSJ cuLoj jSi ojya» jjjJjj 
cjljjjbJlj jl^Slb Lu,.....i,o jjjUI jIjaII jj Jj^IjJI o£i u 1 s jjj-^ (^aJ 

BJl.Jl6 Jalj* ^ Uui jjjtf J£iu -XolO jlj-pSl ji jli^l JJ^s X±> ji^l 4^ H 

CjULoIjII (jl Oa-v.1.11 Oiliikllj iftkUl j ~kJI oliLeljjj S-JIjP^jL l$±o l5j->-I 

jl t(jji=JI t S>J^ ^o j^J ^ ^>^ll 1$j^ u£> (^1 i^^lli -M ^y^>Jl 
t JUII Jaxw ^ (unconsolidated materials) <j^i>-i \^>yey> jj£ j\y 15I *\y> 

iJilaJw j>o jj£l (JAJW JljJj «-ljJ>- jlj«ol J I 4-kjjJj CjIjJjL* ^-ly ul Jj^>-^ll <> L^J 
4jj3j BiLa (j^ 4_O>0JI L^jIajJs (jW t- J ... i-»"" L^JiJ Jl^JjJl jS^J JjuJI i^AJ ^jic (j^ 2 

lew Ujacj .liiT oU^J (jill v^J-^l j^' 12 6^ ^-^ '■"* -ul>°Jlj j^j^'j j^-^JI J*» 
io._^>JI ijyUlj jIjlI. JI 4iLi^L j^i-Sl J-I^l o- J t! J * 11 (^ J'^j J 1 *- 3 
CjLUJI ma-ojj t^Sjil °oi oLoil HijjjJI J«*JI J»I^*JI oi» (>-iu3 i4jI>JI 



iJL oJ Ij Jj^jJI / i^wliJI J^aill YVA 

.jukUl j c-UuJIj (jli-Jl SiLiS" ^ dJjij t^ujAll j^l i_u%dlj 
.JjI^s Sjlc 4J cjla^o |.^a^ (.Lc J-^xa. jili (Loma Prieta) bojj uy JijJj 

Ifjl (> p-CjJL> tjljJljJjJI ola-jll t-l^s- JjJl>u> ^^ (jj jj^ buL, jLa- CjJLc J5j 

j^i^ Yi j_jJl_p- JjyJ' ^1 Lf-iii jjjS' LuL< il>Jw oule lo.'i.u .jS^I <> <Ljl>j3 cjj15 

A 1 <>o J&L jJAi <L>Lw >:i i . ak>o jl tjjl5 <Lui IjJJJJ 3^' 6* '-^ (JtH> ^°) 
JuMSjIj j ) ^„ ... i .. j . '. |ji (jL, J±s £Oo OJlP Oulfij <. JljJjJI j5jj £>P Ijjjy (Jjj >) Soyas' 
JA3 jJatfil jUJl Li .»jj i • (^o jOSI SjLfc>. dJJj qjuoj \s><-\'y*\ oiju j jL>. jjj) 

1$i*j cjj«3j oyiwj ^jl ^ LlLlLI ^ .j SljiJlj oUillj jjkll >±u.->- jblill j ejji- 

(L-tajjII iSuj^af Jljij i/a-aS) Lj^.jjt jk^LaJI 

<> ^>!l J^Li! lijUJl J^i ii. 6 L3 ^JljJjJI jL.jS| <G1u L ^^ 

jl <uLc ^5j jjjlj mi olo^l (j ill (^jjjjT ouL. j^ jl cj_o ^ i^uf^LwUI 

- (jjil oia J_p. j^; t_5 jJl Ja>JI ia^ — oljj! jLSLiSll j ~J>y> L _jAj clfijjij jjLuJ 
HjjjI <L>^i^ Lib (j£. ifcklil ojjb J^ai_> aakc Jljjj Jl Jjjj j^jil <ui J_a>u~- 

f-Uic Jyj L5 l»LvJ>j 3_uic <^o ^Sjio JljJjJI liaj ,k..^oJI ^15 L^ISLuj LJUjJI 

.jJLcl «U)lj cLJIjJjJIj L^y^^l jL^I 
a-i^Jl a--^ ^^w j ^akc Jljjj \\\i »Lc oljj j Jbu «d)l jjJJuj J-^u> j5j 
(j^IS" W j.jj j ^UJI <> iJ^I jyij <u J^3j (jlj^Jlj «-UjJI <> jxiUI jjj ^.jj^I 
.l^L5L; u^w j^>Si ^ J^j~- liill ^^kuil JljJ^JI <ul Ijj^u tUUJl (jl JJe* t^illll 
^T Uuj ^3Ji <.i>\\\il\l\V fy„j>J j |»n^i jib J^l> jil| LyjyJlf JUi jyj 

(_>Ajij .jLw^I (jj ejllo 4juiu (_S^, Jj<jj ^ ipliLu ^jic (J is. toljjjLJI ^yo ._°l"^» 

^UJI iwillj ^Jlfll J<Lillj j^Jl ,_^ii l$J SjjL^» lobUu Ulu cojl^JI c^bUJI 

<jll» j Jjiwl Liu tiOjUpl ^j^I (jj^UI jLUi uAL' JJj5 c4iilj cjjjb' JJUil 



M 



^i-oJIj Jj^jJI / ^liJI J*si)l 



Chi cay o 



Lincoln 



' Salt l.ako City 


■ [)i 


?nver .. '. ■ " 


~ Springfield" 
" Tbpeka ~ 


. Sacramento 

SdllhlrtllMSLII ■' ■ , it 




;':r r 'S>.'U; *. 


...-■-■■■."' 'Memphis";. 


I 4s VtMjtfe 




itaFi '* ! 


1 " Oklahoma City 


. '■' Phi 
In Angeles SI 

Sfin l)i(»i]ii " Mi-mcali 


i|| 


ix 

^LIPvisu 


S Dallas 
Austin Houston 


lliiiinusilloi 




i . CChiH(jlh<ii 


■ :'', "San Antunin 






..''"" , 'culiacart^'^' 


rtfttinkerrey 


!^tt^^^^pH^ l ,* , i|HpllP'" < (^Pte 




Duran^j ;'\ 


-^ ^.SyWjtwis Potusii" 






Tspi^'^eian^^e^aii. 



pacific mmx 




MlJKBH; LMStEKlCAN; plate 



j O^j dJUiil ^jjI! hS^jJ^l sjoJII ot/JfjlJ ^j*!! J>L«U ^ijlill *J>>JI 



^JLoJIj JjVjJI / o-xoL>Jt J**)l 



TA« 




<jl 4JLkJil J c^ujj>l ( jJI LJIjJjJl diLiljjJl Jsjw cj^fel t3~°3 J^J it>L»jj 

lift jljAo Jjjj ^1 /«3jj1I i>J tJjJLt.rt.il j Jjj^j J! 4iklll o»jJ«i) d'JU.cvl d!L*A 
JUa^I CIiL-iIjJjI (jAaj Oij^Jila tjjLioj ^LiAo, i-i.,.i> t_JLsuj diL>-jJ Cj~< (jtf Jj*S!\Jl 

J Jj^jJI 4~<JuAj oij^l »jic jSjj Lftljjvl JlJI LJIjJjJI d>l&jjjlludl Cjj^felj 

-L>JJI 3jtoL>- 
Lfcjjjl 



t_Liuj 0)L>.jJ iix«< <GjS Jl_)J_y 4 j 'uJru.i.U.1 I (JjSJIj (jjJI o»v*J (jl <Uii>»Ji ^i 
'— ' - >> ■ '*_>JJ^ jjL«3- OyisJ>- Jl (Jjjj..) "«U)I -^w "5(" ji>Oj (_^L>A« t-j. 

JjLso »JlC Jl ^jLII j cnljLi^J^lj jlj^>^l 3j— j f UjjI >_>IjuJ (>5u «3l_^JI jj 

43U.)!L. cJj^jJI iajlis <> ^yj^l Jt>JI voLliall LJ^a^o 5j*jIJI ^Lil LLaij <> JjJuJI 

c£5jl^UI jli-rlj k±jjl_j£ll Sjbl jj»-j pJuCj tijjjvjJI jeJuJIj o>LijL» J <L>jab»- »j* Jl 

^jic iLLJI ^-julso l$J}li- yj (jSLa,; ^ilj^l CjUI-V * . ! .^ 4jjLj <L<L-< J^>J (>J^ diliSj 

4jji!l j jjulIJ o^jaJS (jl yitAj ^1 jl oJLl>JI jLLUI j j^MI iLUJI ^IjSlI 

.°'^l 
j^L> (jj o^jy J-^H ^j'-^ j LIjj -^5 

. IftjjP a >^lo a » LiJ I 



j!>Uj vj*-^ j ^W ^j-^ (VJI Jj^jJI 



Jj"2!jJI i-.jLU»_j (_vij"2!l »_jic jSjj jjJu jlj_"2!l Slj.ni,! (l$j<Ju O^J "i 5jj_j5 5jj»Ui Jj"2!jJI) tixsy 6* ) 

.(jji-aiS J <UiLjJI *-l»JJI <buL*o 



YA> 



JLiiJIj JjVjJI / ^liJ! J^iJI 



Luj.ua Jul L^a.^i-V Jj^kJI *— u » <jj) OjLuV L^jlo La*j jju>13 "Uj^Lj'il (jlJJjJI ul 

Oi oji>ail jmSII Jj2jj cLm_jj JSSlI ^ Ijl>Ij bjjj>^ ^IjJj J^-iu yit uUl* 
^IjjI fjSjj dJUj L>jJ_jjj»JI «-LLc j-^j c Jj^jJI <> \jj*o3 jJUJI j iljj jiS'l ^ jljjl 

J J^l> Jjjj .<>3j«jJI L^jutu L^liuLa-l JJ* viiljA OjJl>J S-uijI CdLajJs v±j}Ij ^jijJ-a JJ* 

j,b il>jj) JI3J3 j iSJLUI LjijSlI <> Jj^l /.ly^l j J^>- U L^Jlo ojjAo Jj^j oj£ ^IjjI 

Y>« ^ly* -uy ^ j^j ^ ltY ^ -^^ ^J ^j^j tf»Y ,, V Jjl oy^ 

. Y > « »Lc (> jjIj^s ^jL$j j i»L 5JuJj) l_)j£ JUui jJjjLjT 

^jjs vobbjJI !5ll«fl clulS^jJI cjIjUv^^L Ilujj Jj^jJI <> Ley Jlia <jl Liu L5 

Redoubt ) oujju, olS^j (Spurr) j^-, Jjj*. dJJjij ^<^-% (St Helens) yAx* 
.jljLj-; c(MaunaLoa) iy LjUj (Kilauea) L^L*) Uulj *l£L/ft (Volcano 




oujjuj u^jj obi* ^M W» Lr»j* ^^l ^j^ 1 ^'>^ &>l*ll obbjJI 
.j»m»-m^ j»U j (Redoubt Volcano) 



oLoJIj JjVjJI I ^Lxtl J^aiJI YAY 

Liii>Jl ckULJI cuikci (-tiltmeter -^UoiLuJl) ^yii o^w j-s> ^J-^j 2L_«J I3J3J l 

c^ljla cd^Ls. (> J5 j yji'ljjJJ JuSjjj^I ^^^jjj^J I -wJ.1 iljjb j_^Ijj j iuill 
J SjjjJl cjLjLjJIj cdL/IjJI ol» (j£ajj cu£,a du> tc/ibLiJIj ttyjjjbJlS' tlfL.^1 

oi» .LjJLSjjJI CjIjIsJLJ^I (j^ (_5J.| Sjj^aS CjI^u J-oiJ (j-iu^Lal^l ip!>UwJI dUj 

.LuLSjjJI »_jjjL)I iJjUq} oiIjjLLJI ^.jS-oj.! aJjjJI 4_»jj>JI o-}UI 4j>^; 
oiii tjsLw \j0 > « ,jj ji^l Jjj>o i_^jj>. cdIjjLL ju-i JiSl ^ic t ^AY JJj 

aj Jij .CjIj JjjJI (jj (JJJ^UI CjIj-Ixj jjij y\~x>- {_y> (jljjJaJI JL>%» ljJ^ (1>^J '— 'J-^- - *- 
U^W LS^^-^i 1 ^ ^ °" iC (J J-^>- a L^ 1 -^jjA; ^J j J ^-»-* ^tH 1 ^ (Jj^ J-.jfi'.M'." 
Jj-*JJ J_i?jj Cj jL^uIj i%^-v . " j Sjl n . u u Sj^>l <Lytajj C(jjjLkllj (J-lLjjJIj (jjjjLaj^lj 

CjjJ-> Jj^j CjjJ> t(jj51jjj| tiijj^. Jj3 4-i^iji CjIJjA ii>jjL» ^JjLjJI J-^*—" 
JljJJjJI j$y> Jju tiJXo 2 ptuJI (jj V<^ fj-' ±x*Oji\ CjI^-^JI (j-8 (jU^J (.SljU jbj-AJl 

Jlloj CLiljiw Sjhj (jj^ljjjl jbjJLJl CjIj^JI CjAjuj CD^LkII <_>A*j jj .oij^l ~k~. a>j 

dlJiSj (j, v<\) ^ijj^ o 1 ^ ubr Jj5 UU n ^^ai-,1 ^1 ^jS!l cjIj^JI di; Jllj 
j Kilau ljL5 (jlS^j jt->^Jl ejjA> Jj3 cdIjIw Sj* cd^jIwI ^SJI ij-i>jS!l cdIj^JI 

OJA J_p- iuljJj CdL/IjJ BJuy (jljla J (^ji'l^JI j^aj j^») |»^ JLvJI lift jj .(^IjU 

(^ifi Maunaloa lyu^ j iiu* L^ji cjIja cjjj^. Jj>w, cu> \<uy »U 5jaU=JI 

.4_j3 j^yLiJI jLUw j J-it>JI <_uljJ> ^ic jriuJI (jj 5jl)_)5 *Lui>jl ej|_y» CjjJ^»- 

4Juij Sj^u jjjoll (^SLw Jj> (^<Jj . \ <\ i Y JjjjI Y n ^.jbu l »? • « • -Y • < £ l&jl ^ 
«-Laic (jl i-ij^w (jl >-u- v . i Jlj-Jl li» ^jic 5_.b-!>Uj .V'ioli'jjJI cuLLLiuJI ^jj^- cui^j 
Jio (±»jJl> (jliLaj (jLj (j* 4J!j3Jj SjyS'l cdI_^u ^1 ajjJD j ay^.jH I^JIjL* (jjfljJI 
L^lo J^jj—^I l i'i^ o. ! ^2JI jjsIjJJIj ej|jj>-^l fjJuu JLa> (jli vilJj aijj culjL>i3^l ola 

: ^ybj (jj^ljJl (jlj^ JL«jj>.I ( _U 

- LJL«->-l (j. u . . .'. ' jl CjULu (Jj^IjjJI (jlj^J (3f-u j5 ^jJI J^^jJI (±jjJl> — \ 



YAr Ji ..-vJlj Jj^jJI / ja«L>JI J^siJI 

<olja>a)lj CliLaiiJIj 4_j^ij"^l toljlaillj OjLvJI *ajlaaJI dltLjJ lotiLa j ^aAall — Y 

lt >oj!>U 4-;....i.;klJuU.I Oj^L>%JI CjU>L>0°Ij Sj5 J ^aiaJI —V 
4j«_i^lj jJ_^alJI (> Lfcdc J^ai-^l (j£*jj iiiJajil J 4a*aiil OjIjJ>JI SjL»j — i 

.*I^JI ci^o 
.4al>dl IjjL-j^JI (Jjill j JpCiJI -o 

(j£o,; CaJJ>- 4acL'i,.^JI jUi^l alaiuLj JL>oJ( lift j 4jjJl>J| oLJjjJI (>_J 

L_u^ljill Jjj jjjL; ^k Ujj (ijJI Tilt meter Jail ^US j,L>> JU*i-»l l$akJ_^ 

Ijuy JJI SUaill j jriaJij ejjJJVj ( -lcl JI JJL/I <> SjL^-cJI flijjl 4,-v. lU 4a»_jJ_ja>JI 
U^^-aiJI ll^j jjlljtll pUaA^I (jl . .a^L>JI 4ao r^>J" ti^'j (_y^_^-" -^J^^II Wr! 5 0}^V. 
^ii LjlS^all loljLviJ^I JjU LjL>iJI jAljJaJI LJjaJ o=ui>o a»bw L> xyLi Jl (Jjl 
£>aSlaJI tUica (2>ajL>.UI (jj 4jJ>o a-A) .X£j»j OJJS-all CjliiaJI j -rJjaolS 4aj-JJ 
OilJljiilla <U^>j"^l Oilj^JI Jt> obalxILi OJjjj 4a!Le OiLSuui 4a J_^=ujj la>-jJ^a>Jlj 
. JIaJI (jj 'UJaikj ySlal j <taJ>j^ll Oj^aijJl j CjJJ>0' <Lul>J l5j->I o^jl>* ti'j ^y^jf" 
lift Ji*- iiolaaa Caljt-cu Jl Ja-eal! Jab ^al CjUjIxII OaA <L»rljjj SjjlJLo «ajj 

.£^1 

VLLO^L»JI 

jaC fjbila Lfrj.l.g| j i_ij,..^u I j W la Calj^JI CaljJoP laaaj o^jjl '— u-g' - ' (j- 5 !? 

(jl (jS-a-> Loj (jjjjaSj jaC aJ&jiSl ySiJo, ^LjJLi AlJl 4jJ>j (jj laAa C(jL£~Jlj <UjAb 

(jLlall JljJj j JUvJI y> US' <UCjJ '-'jXj ^W ^ >illaA (ji_j . i) jJ j _jl iftjlS (> P ' f.'.! ' ^ 1 .! 

P^n j»Lc iSajJ Jj^j diiiSj cyJi <> (j^ <-«-^ ^»i li^ 11 p^w <aw 

^ ^ . . . . tLaj I g m.im viliaa l,^J,o5L> (_5ja c i i.. j - > - i^uj>- »UJI ^^aiS j laS^aj (jL>ojjJlj 

JI^Jj ,,-aJJ (jjj C alalia (ja-aJla dL-a5LLIa (>»a)lj J^'j^'j u'ji! H; j ^laft oj* tj^ajJI 
CjLiLi ^Ic (jj laoaj LaaftLaJa U>xC ».o,n.'t ^all JjijJI (jj dilj jaCj 9^^^ »Lc laSjj 
(jJ^J'.n (^U V^' (S^* *'^- > ^' Clijjawl Le Lft^lj^ (>* lajUbw jjjuaj~< (^allj cjUJall 

/ 'iolaftJI »jj j-dSuJl iljJjJI ale aakc (j 1 -- M 
(3LHI j^ifi «JU ^all JjaJl jj5I (jj ^Aj uWy u' ^ J^- ) -' if*" t-ijUsUI 1>J 
i-_)lji»Jlj jUJI (jj jaiSJI Jj^jJI Jj\ (jj CajLc ji CaH^ tOjjoll Jj^_)JJ LojJO jaS^ll 



.(o.ljLa*JJ <alT/JI yJJl^iJI) t ((jUjJI jJ>-T) t (^Ja^JI jUaill) lau5 «j>-lj (\) 



ti-oJIj JjVjJI / j-wLsJI J*»i)| YAi 

<> cjjij »j5j L»jI <l> cjjj^i JjJI lia dijj>o ^^lc Jljj^l jLtl^ Lfujj Uu tjjLt>Jlj 
LuLUl Li^S" SJyjj) j Ljj^xi-j «_J I3J3J I tiijju>o ^jJuJI Jl>u> j Ij^k; jJUJI Jjj jiS'l 
j^4^> (jill jUil UjUaS JjJj (JljJ^JI ^^icl »jL«j IgsjoL^jj 4AaLiJl L$jL>Iu cni*j». All 

Lu^ll ol5>JL jjJull Oj^a-I <j£ }UJ lift tdilj ^ J Ho jjj>. Jj^JI ^IpI JjJ^ioJ 

L^j 3^'j J^ o^j^-I ^P - t_S' ^°j o*>j^ ^^i- <^>y*~> l J>i\ L^LuoJI jUs^l jLjjIj 
.y-iLII Io}L, (^jjUJ ioj!>Ul jjjIjjJI J5 li-'i ^i£j <>jj L^Jj^ls. J->3 

'Uxj'ilj jLJl jUalll SjL^Jj Jb*jl lift j J^kAo ajjij <> <U IjJLjj U ^ic a^c^Ual 
.»\Mo .1ft dllj (jl5"j tdilj jjjSj 3^jJlj J-^ajJI Sj^jvij Jj^jU iajlill 
J jikj i£j>3j>j iuLi <jj dJlift (jjljJ iS\ ^olnj (jl Jbo aI)I «-LL> 4 dLj (jLv-UJj 

j^Oo (JI3J3 J-^o-J jjjjll jlinJI icLi Jlj^lj J-u x > J ji$j c^J^ lj| t IjJji-o 0^ u!j 
jUaJLlI jj^jj UlilfljkJI aJjjjj "IjJj^I inA^'.jj Sjyjil j^JJ^ j*^*ij 0"^^* J* Vt*\ <Ci&3 

Uu |^^£iL SbjJJI l_jjjb. yjjJI *LLJI jUail .Li (^ai^i V • • <> jiSl JaJLj jLJI 

°JOJ ijfc^* 3 O*"^ 3*J <-(^i^ *-iSl>wO J3 ixjjuLJI (jl) ■.ja'H ( j£ (jixj m~oj<-> Jj<-» 

Uj o«*J jil) : oJI5 jl jj^-iJI (^jLjJI y-y JI3J3 J-A3. Ujuc »^^i »U ijljj^i 

»Ul *UjvJ> (>>J a5 Uuji 4*jjJaJI (jlj tJiklLS' Oj^>Lc L^oUl LuLjJLl J5 Cjiijj ixjjiaJI 
iij->l Jj ' , -^- ) 6* 4jjJ~«il (j-a LfEJLi- (j-uJj 4j»jjlLII (jl (jjj^cy »^JI i_i~<Jil d>SJ 

J-A>o tliljj.^1 (jl ^ic o^Jjj J-^>o U Jij tLuj-Jlj 4j-oJLxJI aJSe-UjI (kCj i-uj I U 

J jl^' *Uicj Jj^l ^^jjvyjjj*. (jj »Uic Sac Lfl J-£>y ( yi\ Ojj*.jII 4JLJL>Jlj 

4JUA>J IjLiJyj C cSj-^-l ijAJj^ Oj^Jj JjX^J '•"" S-'^'^l (^!j^^' Vj*" JfjjJj J>\ 

.(j^U LJ Uf) iLajlio 

. iSjfjJI L^vi7j ii^l^l i_i>.jj .jjj Sji^'^lj LuJI j 4a3bJ| dULj UJ 



^^UU±=Jl 



L*f*L*Ji 








VuflJlSXI 



■Jj^JJ ,^uJ5L$Jl b'jr^'j J 3 *"^ 1 O"^ J*- 1 ^ J^ L5*J 'S^alll l&UI Jlo c^J^I 

L^k^ Jl yi,Sll Jzy> (> j^Ollj jbJI j>>Jl J3UI ^j> jL^ opr! -t^J^ 1 
<> ^y o 1 ^ '-u jj j5j . ili-jJLl 4jui5 Jj->JI j l>&> iJ ^ ^jj^ ^ jl ->^ 3 <> 

. J to J I (JJ 

j^ku ^1 "Gaia Theory-LLc L^ " ^^U. Jj%J c>^>- %«s 3^ ^3 
.<Cjl^ i^-jJ i«-i ^ v^ 11 5 j-^j o^j^l ^ "SLj^Jl <>o ^y 1 ^^ j^ J! 
^ (iJol>JI j-^Jl *l$^l y*>Ai >!jL^ ^j <>a*-i Jjl y» *ij~. ^ 6* ^jJi^Jj 

y^Jl (>p J£; Sjl^ ^-jj J£ j >y^ 35^ ^b-JI ^ ^liJI cite t^lill ^ 
J .yijSlI ^ JLSLJI LoJ! c^Uil£!l ^u> Slsj Jl dilJ cSJlj -^ ^j-> °' J lji ^ 

c_ujjj Lpuxa- i_3J2jJ t'<LLaJI 4JukJI _^C ^JLjia CjiLi ^1 C(>j5IjjJI <> £ji)l «-L>- 

j^j .luL-J?l c^liUillj c^b«l>JI ^ (jjll ^ jUT ur 11 ^ 1 -bL^J 

.^ajJI -J j IcoJ-ig OjUo- ^jic ^^ ex^ tt^"^ 1 Oj^l 1 ^"J 1 ^ -^J 111 y*^ 11 J 

Oli-jy" a 1 ^ IjtH^Ij '"^ e J J r y\"Ul5l J ^ J " Ji« Sjj^i o^ 1 ^ ol ^ ^J 
i^sUll V>jSll c^Llj^SaJI ^jUI j J>; dil^ .l^lap i,l^ cio^j m\pU 'V^ |j 
cjIj^L u^i; |j ijuLui v 1 - 1 !? j^ 1 -' J! J^j s?'-3 u j> 4 ^^' LLiJI ^ 

U dll» ^* MA^o r WI j Lt-LUjjil j Ij^b 6^ j^l J! 1y*3 "^-^ l y^^ 
iulj^JI o^ljUl Jj^o .iJiul (J iJLc cjUUJjI Jl L^j> SiiOo jL^Ij cjI^UJIj 

jjj tiill "tij^JI tliiJLj" "CUa-J (^Slw L» jl 4JL0JJI lfL.jjl j "t_^ Oj-V j>Lc"_j 
Jio 4ajjSll iy,Uj LuAj ejLcb^ Uii^ ^j^fl SjSJI i> ^Lo-iJI J^ 11 J J^L^ 1 



y-Ul iJi^w Jl_p-lj 51JI ^ l^b ^IS^j jbxUI jjjb j-oSij <Jj . IjJjSJIj tjy:lUI 
JJ 'iiio^lj jUjJI jUw ^ji jwa v j^!l JJ LaljuGj t v _yvi)l e>lil2jj coL^ copb Jj 

."(jjl 'i . fi . 'iSLi ljfl" S^jj^iJI L^Lo5 4jLj5j jJULui c5jU ixilSJl 
ji coj^iilll c^ULi ^ lal^ ,^p. Oj%JI jL*^l >LL> l^bLuJI cjJi) ULkJj 

OW^ Ujj^ J^ <<W ^Lua-^l Jj-I <> Ji*l I JjLtfJI jJa^l lift alol U3&yr> ^ Vij 5 

Vn^L** 1 '' u&y. j>ju\ ox* ^Ul j»bJI «> (jjLi) ^ISJI <jr^ i> j^s. «^UI 
^.jj .lailjj Jl jljAJI J* iijjJl ^15L, <> r> •,• • • jx>lj ci^UI j/jJS' i. Jl J^a 
^ Jlia ojjp^l loljjQaJl ,^jjju oul^iai u a*j LiLu <_ju~o cl&jltw j J5U ^y>. 

^15 ^ m« ^_j ^ A > pl^eSl (^us t L,L*-2j| <> jySl coll, LyJI y^ljJl 

yL»Oij J5 c«ilJI (jJSlfJI vLp"Jlj jUJI j^j JUsj .y^'jJI <> J*ii W • • 4l^.>JI 

3jj^ Sjili j^JI (jjtll ^ I^J ol3 cu^yi J^-i jL>^l v^ vyyJ' cSJlII J& 

(. Jj^JIj e_.La^Jlj JL>J| O^J "i^>yi\ ~S>jXA\ JJL>J cf-LQ. c^jSlI <L>j ^ SL>JJ 

j >.jJ j^UI J~ V\ r LJI j ^^| ^jJi Ulk,| j ^Jjjos ^l^j cIjUj LbjSSij J^ 
jU^JI l? Lp jJii .^"i^jAj 'ej^^ :i*jjill ^uUj^Jl SjLioJI J&i±> iUi coLcL. 
6- *>* cilioSI j*. WiA j»bJ( j "*! Li^<J jj U^l o-jj Jl oa^jil ^l^jJI 
b»>.To^ v^l^ 5j£ j-^aJI Jj t^jJI lia> L^ fo .<^ujil <JJ^^ (^jL>JI jIju>JI 
jll»l n Jj jUjJI 4^U- cul^>j (^luUj^l j._jaJI_j5^»j lS 1 ^^ (^y^ J^j .^ii pic 

(p v< ^) p^ ^-^ s? 111 tr- )lIJI ** b ^y- j** s ^y- <j^j 'o'*^ « «jT \a jo5j 

.jUjJI c^o L^ji lyU ^1 ijj^^L Lyu jiU-oi jilts' «&\j tys \s>^h\ 



t „Lsyi ji mantle jL5jJI ■ jj-w U U-$jjjj t Ji>-b t_Jj <jjvjL> s^ii L$J S^SJl oi^i 

<UuL> . (J-Cl -U£ j^ifcwaJI jL^ul 4j>jJ JI OjIpJI 4j>«J A^JjJ '*Jr! Arf *— ^Jj^ 1 f^- -^ JJ^J 

.magma Sjl^-aJb L ^o~^. U 4jjSu> ^Liyi <> 

Sj^ajil jti-^aJI (j;U 43Q5JI jj>3 i-q.iUj coift jl.^.n'ijl 4jJU-£ ^±jJ^o (JJ^-J 

aj ( Ijjiie Lg .,, ,» , a _ t . t CjJl>j UJ5 (jiftl JI SjLf^aJl -XcLflCu c LjJ j^- (>o Ojjjxjill j j.V., ^ .1 1 j 

tS»*SljL« "Luijil SwiiJI CjL>J «jl5 "LuoJ dlUUjJVj J XttSfOJ (jl JI Jlx*a!I J ^o. "i ■ " 

.Magma Chambers^^j 

JI (.<LxJ>J*i\ OjJJUI J Lft&Lu ^jJI > fl.w..Al I jLlis (J-C BjLf^aJI JsuLii flijjl (J>Jj 

jl <U^>j*^l Sj^iaII J jjiLS cL>JJ>o tJaJLoJI <jj Ijyjj (jblill oift <L*j J.a.1--vj "i (JJJI Jl>JI 

tLjjx^JI $13 ~kw jl ci-uUl ~kw Jl J-aj Lix»j c ^Lcl JJ Sjlf^aJI xijjLiS 

uMj-Jj/'L^UI" ^^ l^Lel <J5 ^ybj lava <jjlijjl auoJb <_3ys> U 4JjSu> Jj-o* 
.conical volcanoes ^lijJl Jx»jL>Jl U>j^il <> 'Sj* JtSLsi a^Jl 

J (j5L«*JI JiLi crater <jt£jjJI lay <> L^elijJl jIc »^j>JI rj^i»- ii-U *^j 

LuljJI CuljUUJ (JjLivJI iuLAll PliLijI UUMJ ^J-^ jbxiLlI J^~- i*-L| Lojlj Cjj"i!l 4jIjj 

JIj c JLa"i!l Cjlla (JaAli J3 ^jL^jjJI jUjJI <>o i_jl>w j-iu Jl oJ_^>. ^ cOjL^aJl J->lj 
.CUSjJI jw I^J^Llw icj_j Jaj (ji '— '-^-' "^ ?J *■** ^U*' J! J-^V. -^ (»^>JJ (j^ri~' 
OJjjJI ^- Ju l " <L>Lv^l ?j^>waJI jLfruaJl jl Ojlf^aJI <>J_jSu Jl (J J 3^- <-S^' ^ <^J 
(_>ij"^l Oj^iS (jjfu '— " -> c^_ili5JI lift <jj Jj"i!l J_aill j oUtLaS (jjjl (jiij'il (jJjii Jl 

lJ^v L» Uppermost Mantle ^j^l SjOjI 6- ^^l t-^I >« Crust Earth's 
^j}\ LiL>IJI cjLsUsIji (> jjjo .Loo esillj clithosphere ^jSu cS^v^JI ei!>UJb 

: t5 IlaJlS' J3.IJI Jl ^jUJI ,> vJ^x; 
^^Jl jUaJJI J1<uj : (Asthenosphere)jji_jjid-.T ^j^l t_i*-iJl jUai - 

■ aj.^>.« <ui cl^-^J ci*5U <oJL>j c Upper Mantle -Uyi (> 
SjU <> u^^vj : and Lower Mantle Middle^j^lj h~,/i\ (jL>LijJl - 

i> llLii ^jp UjL, jI_jj <> (jjSjjj : Outer Core u^jbl! ^jbJI »_JJl - 
Liquid «jlil jl JjLJI e_JJI l5 *-^>j .(jj5u.L.JI ji c^j£JI <> J^j JiLuJIj jj^>JI 

.or Fluid Core 
jjjjvJI <> 4"»-n» o^ &. SjLc jaj : Inner core u^jbl! ^JLi-ljJI >_JJI - 

.Solid core o2>pl (_iLa)l i_JJl ^*-uj t J^Jlj 



cu> tthe Upper Mantle ji ^yJi -Liyi _>* iilcSll oi» <> Uui^ L, y*~\ 3 

cOjjX^aJI -wjlA-aJI ijAXJj 4- ; ,.. t i. y j -ruliLa 'Lkju-i Jl »...'io <_>i>j^!l -tJ=U4< <jl frlalnjl i_JLiuSI 
.t_uj>- Jl Li>. dJj^>-jj" jl J^LuJI jl i_jjIa1IIj L^Jlu La-j3 ~oliL=JI 0JJ& dJo-Xia 
^Ij t L^I>u 4ju\1\ jJA^iyju^j^i\ Hub Jj*j <5jJ>Jl ^JLc Hukll olft J^LoJ Loj 
p^lLaJI O^JaJ »ljS JjjJ SjIojJI oi»j I IfS j3 j^jj^l 4^>j3 (J^iv^Jl (_j}UJI ,Ja->w 

.plate tectonics ^j^oJl 
Sjji; ^-IjJal B ^* '•LajJl (jjblio ciJajjjIi t(jl5jj J5ui ^ic UjLviJl jl Ujojv^jj tS%L^«a]l 

U&JJ>I <>S>jAJ I lAxj 1.0, g .. Ax j jJ>J (jliLUjLO (jLLV-uL^I dJw>-JJ LoJJtf <CI dil j 

r^Llll JLSjja-'ilj (■ (j ,;X-* . uL^J I (jjj iiuSJl jj^S 4j^OJ -LijJI Hub Ji-lj lSj^-^I ^j^O 
J->JI Jl *ijjj OjIjjjJI L>jj Jj^>J ^jilj ilj^il <jljjS(l °^ r^^L^I »J* iS>> c> 

.4JI DySI (jill 
J U-ij->-Jj JjLJI ^Sy *.^ } I t-LLiJI ~jULa (> L-*uA>g <>ajp <^£> L.l'u di)J5 
convection J^>JJ e^lu ^ Jl ^j_p j^n^i ^ ,> iJU Ijl* ^»UI -Li^Jl 
(jjjfj Jjjw <> ju^ Lo j*j Cj^ici Jl Jiwi ^ 5jL^-eJlj ojljjJL. jj«-c6 - currents 

.Ojl g.n.ll 
Uj^-i " M^J — La*j l.o. frJv y <jp Ij^Luil (jliLUlo (jl Tcv - y L g djj^>-jj° L.lxCj 
dib' <jp 4>6"LaII Bjj^ill j_J -LijJI Hub jy*^° J-cl-euj — iy^Jl oLu ol>C* dUj 

jL^aJI Jl (jjjj Lo jAj cHukll dib ^Le HjL^JI LjiJjl ijj dUl. 4JUl» tiSjj>JI 

Jjl^oJI j \±y ^i> 4_c>.jL>JI Oj^ijjJI <3jJl>o (jl L» ^ill . tSjL^-eJl (JjjSJj t Uj jiu) 

.(jjjL>oi-aJI (jjj cl *aJ f ^iljjj 
J5JU JijVjJ LoJIj ciaAS 4jjji50j| ~!>{La}\ tliill jLli* JulC (JJ^IjjJI 'ijy eiJii - ^!j 
4jU^jj 3jL» (jjSuu >iu> c L^_j3 4JLjjjJI SjJu^JI Jjj>- ^ji^jLJJI -IjJl (jjj (jj SjL^-eJl 

<Uj-« L^lo ^^^1 ejlLJaJI Jl tJLJJJj c^-LijJI Hub (> Ldi-IJI cdLLJ=JI j Ojljj>JI 

thermal iii-Ul LUilL. ^^ux-u U ^jfj j] oj|aj cL^ iLu^Ji jji^Ji jL^i 
oia j JjjJJ ejljLu »jiJ ^ jwojo o^JiJ ^j .LwijSlI Sj-iiLlI Jiw! j plumes 
decay of Lviii _^LuJi ji>o- ^ H»oUli Sjl^l dJJ j UacLu i^LUi 

.radioactive minerals 
4Jub -IjJl (jls c L^JLSLo <> dJj^K^ ^ cjJ^i ^1 ili-LJI Ikuull (ji (jj^. jj 
L* t^ 1 lw^IjjJI <> ii-J— LHj& L^ic LiJui L^iji Jj^jj (Lithosphere)jjiwjjuJJl 



w\ 



tjjSl^jJI / ^jLJI J*aiUI 



oj^j i^j£\jA\ (jj^ii) j+Si\ JLiilj Jj-^jj juJ*j ( JL> il>LJI iLuLJJI dUj jjjO' (jl 

<JJ J~4<!>L»i AJ^j) J n . i .' v .oJ I jrix-i 4ji CjIc (jjjl jj>JI Jl Oi*i_>J Jaj)li<j> 1 - : ^" J J c 4Jj>Lj 

.^LSjJI jJ^jJI 




j 4jUoJ L$j| ^1 tL^«L*c>-lj l$Jl£il J Ij^LSjjJI cjLJ5jji>Jl i_95li»l pij <J-c j 
ojL^Jl Lfio ^jjlii; ^l ci>uAJI ^j : Volcanic Crater q\£j^\ i»y 

SjjS CjIIo Jl BjjS jLwl (jj l^jsLol Cjjlijjj t£,lSjjJI 4j3 Jjloj ^Ij c Lava iulSjjJl 
Cjlftji 4jlJ|^>- JjS Jjlojj ji Jj t8j_>-lj iftai (jLS^jJJ (ja5j (jl LjjjjJ) (j-»Jj CjLw'il (jj 

jIjII L^jjL <>c «ijju ^l cL-j^Jl oUill ^j : Volcanic Neck o^*" uP-* 

.(jLSjjJI 4j»a5 ijJJJ 4_jjLST>jJ ) a j I 6 ' . n 1 1 j-1..^i,o (jjj J-aaJI 4aL>- Jjloj ,5^3 ■ Oj.^..^.U I 

~k-< Jl IjjLS^JI sjL^JI J-^j UjIc : Volcanic Cone ^LSjjJI ijji>UI 

j <LulSjjJI CuLbaji^LI CDalijja t^JlSuJI Jaa>iil 4Ja£j 1 a£l jjuj y.o. >■■'!■" c^j^l 



.LjJu^ j jjl>.j.o.J^ Jjl>- j Jl>JI y> la£ ijxa i_3^l 4j-j ^ie JjJ^j 

Iajl*>j jiic ^ISjjJI SjL^jJI (> jbuj : Volcanic Bombs ^yli^Jl JjUaII 

JjJllC 1. foil s (jiiajj LfoaJsuJ ^jJLLuja C(_5jLiujJI JiiJl Jl>Jj Jlllbj tOJ-iu l.^.... ii - 't 

.jj^kJI 3jjJI (.ijjj ^1 Bread - Crust Bombs 
jjy *ij_^j| j jjlku 4Ju5j ^juw jIjj _ja_j : Volcanic Ashes ^LS^JI jLjJI 

(ULLyl) cJjjji 6^rf <!>* >— ' ■ " - ' - ' i I j-jLSjjJI jUjJI Ja^a j»j^ t Jlill Jjj-^ (J^* 5 'OJy-v 

. (LSy) J a. i . 'J . i— ' I -Lyjj Jj»S j¥ lS-^-* - ! -^ 

lola^s (jj 3jjJj [jjJl t5jJl5jjJl Ojl.fo^i.11 ^jbj : Lava (jj^IjjJI <jj L-AjI >± i . n . i . 'i . j j 

.4_ulSuJI (— 1 1 . n 3' J I a ioLL>jji<!l 4ja5Lo -r-"— 1 -' I (jj*3 y Lul'uj tyjSKjul 
-UjLJIj 4- iLaJ 1 UJlSjjJI Sjl^oJI *_o JjuJu 1 ± )■;■■>■ SjjlSjjJI CjljUJI Lajl dlllifcj 
Ojl. fr . ^J l -UjJ*. (jj '/o JJ>ou CjljUJI ojjS J-^J ICjIjUJlj e-UI jL>J i>0 OjjjS CjLa£ 

cuLayJI (jj lu ll J I cjIjUJI <^« /V Jl '/v ^ till jL>o o j p-jljj U5 .ujISjjJI 

(jijjiJI Jj-oI (jJLj I j o,»l tCliljUJI (jj 4J}i.>,8 U^UI <U-uJI iJiaJJ •'^-^h L 'l 

0' < t^j'il -l*-j ^ie Lib*- SJjLjj JoLiJ ci»L>-jjj o^j^ A* * iy> J&\ >ULia 
4^u jjjJIj t(Ring of Fire)jLDI ilUo 51a-JIj ^jL^II iu^JI Jl^> ^Js- hzi L^Ju 

L^JI ^jic diiiua ^yjJI yJ^ljjJI (> jJjUl Jl 4iL=>^)L> lift .4J5LJI o^ljjJI <> Lyj2j 

: JLill 4^>-jJI "Lc <Gio3 (jlS^JI >_u.»jSljj .ojjLa 

.UjU CjL5UjuI jl Jj^j 

tj L>i3^l <ol£oL. 6^j 'yl^jJI ^ J=LiJ enU>U j^Jsj ^ :^I~JI olS^JI* 



/ '(u«j^l £j ' j *r> J^SJI ^jlj SJI) £,yj li jj »_ jb .Si iij >u o c (\) 

xJy <> -£Uj_Sj cL|j_3_JI ijJ^Jl i^ju^Ji /http://www.ascssf.org.sy/conf- falyounl.htm 
.jj^kjj uij-^u 4 (http://www.3elem.com/volcanoes.htm) o^L^ 1 4^ 



YW l**L*JI / u-jUI J-^aJI 

IjLviil ^ tj">*" *i»Jt> <jl "il .L»jj*I jl <L>yijJI SLaJJ jujl^j ijl LfiuJ lc j Ji<0' 

. ^ya^A i_iJI (jj ji^l Slij j 0-u.n." 4_ui>UI ale (_jJJiII jMi- UjIc 

liiUI (jJix; (jlij^j ccdIjUJI '-'l'.; 6^h Lg-lo pl^il Sj* Jl &j$\y}\ a^JLij 

(jSijj J jJI i^jaJI <j;U (jj 4_yL5uJl <n~>JI v Cu h j .4jj^vwO **>■ (jjleu o'^rfj c4JjLJI 

(ja^jlfll (jl "ill 1»JlJj V^! <> 0=J^I /**» (> \jjjJ3 aj£ (> ajjjl ^yicj cl^JULlI 

j ijjjj}\ ^y£* JljL aJjJI ySJ UjLw 4_»j>-jj ojU - *! Sii^-xp k-juJL-l I_ja1j>j «-LUJIj 
xjjkjj SjL^ftlJ 4i^i ^ Jj Jjl> ^yic *£; if\ Sjj^L (^J oia>j (super volcano) 

<uiaio j J-£L> U5 LfijJ IjloJ U«-ljj 4i.lJ v .o 6Jl»-Ij <U3J j--vi- ' - " »J (!>; ! -''■■■■ J I i_i"j"j L^_l9 

: It J.tiuj." L^JLSLil j^jl (jl "ill (jjSI^jJI JlSLil f^> Ljacj 
Jj]\ jIjII (JMii-b ^LSjjJI -bj.>JI J5LS lJ-Ij-S; : tij^JI alL^JI (jjSI^ -^ 
UaHjj ojj»o Ujli C(_5j3va!I aLL>JI <jj LJ5 ^5^ q\£ IJli .L^Jw v^j^! 
4j>jJ (j' ^^N ^j .<Cx£l3 LfbLij jJJI 4j>LJI Jl 4ju*uJL jIjaJ^I jyjui 
oi» L.:..uj 4j_j1« ^j J £' J! ^W^l J- ^ -^J ^-j J ^* AJjj jl^>o"i!l 

,4jj15jj culjLvij"i! 4-?..|.u SjLc Jl5Li"il 

Ij^jj 4-"JJj 4Jb»5 Jt>> L^»5ljJ9 iia'vll ■r.ij^' 4 ->-!-'-*' LijJJ c 4- i . i .. A^I I (jjiljjJl — Y 
JJJJJ ,Uj£lj5 LfljLtJ jjJI Bjjj5J| 4j>LJ| Jl 4ju*uJL pLft3j"il "ilAi JJJJ 
(jj5ljjJb l.^.o.o,.,...? Cj«-L> lift (jja LLu» Ujl>o <L.L>j (--) !.. /» 6 ' ; <Luil 1 g 0^ 
OJujuiJI Lava— li^UI culj^^w JSJj (> JajjLSJl ola ioLiJ j5j <Lxui>^Jl 
OJLft Jjlajoj 4j«^p|a Cl)L>L*w (j»S >i.fi.u." (cjJIj 4jaj«*JI 4. o ;It.<J|j BjIj^JI 

(jillj lyijjj u^ji^ <_$ljL» jjj>- chi^ljj j Jji»J' (>-*>■ I ' O . ' . ^' -f 1 1 (jj5l^jJl 

.LLjJS !>l^— 1 IjIjl>JI jJLaoj 4jv.u.ii3 <buij <Uwl aJjy jAj » I \ * ' <tcLftjjl jJjj 
(J;»AjLJ| (jjiajjJl ia-<9 xJL Lfrlfj"..*; t Jt>.^ajl *jLw Paj ^Aj 4>.iLJaJI (jjiljjJl — V 

L^>j^o jJI li!>UI cdLa5jj (jjj (_5j3va!I alLoJI jIjj d>« L^>LL>j_p^» k_)5jjjj 

j_j5 \.$.,^.n.< CjlijL 4juLjlLII Cl)ljL>ij"i!l t-Lljl (jLSjjJI yj rj-*^ (e^' JaJljJJI Uj&3 

dlljj lift (j,U9 ( 4JU9J jl»J (jj ji-"i!l a H la <1.J- V jl»J (jj L^Jw a*o5 i_ilLuj t o&*->. 

Ljjiil ^JJ^jJ j 3j5UaJI_(> fy LiJuj .iSLuJIiiUJ ilj^il 4joA j a^a-JI Ji>-ljXi 

.j^)L>Jl cjiiJI j Ibliu (jjjuJiJI jjj> (Jj^Ijj y£\ jaj J5LiJl lia d)^.L« u^y. J^*t!J 



(jISjj L^Jloj t^j^ 1 rJ*- ^ 1-^ ilJj Active oljjDI ^ ljJI u^Wj 
o&y>- Bjliaj ^ijj^Ii c^jiLa Sjjjj*. i_jj5 t^jljuJ jj^- j cStromboli J^jl^ 
Jp ^SLsJl ^i Dormant Lu^: ^jl^Ji 3 i oljjiH Limi yjSljjJl Ul .Jx-,jill ^*Jl 

Sjji Jili- j JJj>Oj jo t^jJI (> Sjjj ^yjlSjjJl LUuJl Jlol>o CjlO- Coij^l ~k~< 

c Extinct SjloL>JI <jj£IjjJI ^^>j .iJJLa ojjj^- j Etna UjI ^IS^j t^ioj njy>-\ 
JjIjj clooJ i^s^e c^kj_£>Ij tiL^L 3jji Jlo UUj ^yJlS^jJI LLiaJI l$->i ool> ^Ulj 

cdL^jJI J ^Juj^Ij o"^ j (Devil's Tower) qLLuJJI ^j tdluofQI j Shiprock 

c(Lava Sheets) ^>JI <> iukii jiLi j* 3 ] <.(^ji) <*»j> ^y=>j>^ J£s 
.(Volcanic Plateaus) iulSjj LUa c^jSlI ~L~, ^ v LJu 

UAr jib ^ .jJUl j ^IjjJJ 4-J.jjJI (^USll jiS'l (> L;.,...ujjJI ^jl^J 

^yb ,*-w jLviJ^I iZjyn \ajJj^jjA 4JLu3 (j>A* Jjl*J Sj2j ljbl£ ljl£ 3-JjJlo CjjJjoLil 

ejb._^, |jJkJ>I j ^LlyiJI cjj«-o£I ^1 — .|j^S)I <> iLiL. cjaILI »5 1A«> 5iLw 

Jj^ lit U'lo j>U jj Lt-oJ^I (> ^i.^1 i_jJl>JI Jj .o^j^Jj . flJ? Y« > eJjij 5_JI^Jj 

^jjj pS UT i> J&\ L>-Lw jiblj Ij^jJb Jjj>- (jL^h 1 j J f^l JjSfl (jlSjjJI (> oLc v 
olji» jL^ o^c o°y->5 Luj£> jIj^I ^ • iS'la— j jLkll jUjJI i> jj^>- tjjIj jUjJI <> 
ijlll jiUJl px>«lj t>x>Ji < flJ) \T *&j±p AJUl LujSj Sjjj->JI u^ z*^- u^jjJI J^ 

jJbJI «-L>ol £jjj>. j OjljjJI Cjb-jj Cj_aiJ>vil 4 L^ji iJLj-^ ^ ^1 *L-JI ^,o .; <uL 

8j_jk=» £j\ .45UaJI i^blj^lj icL>JI i_u_o SjjjS' jI^cI CjuLsj Ji^>L>vJI cjjjj 
J-aj <iLJj jjL-j1-.Ijj_JI CjLiLja Jl 4jJjjj5J| CjljUJlj jLill cUai (> Lijj d«5ljjJI 

cj^ jl yjH-J tij->Jl LioliaJ t>c |jo*j MjjL JUa jUJIj jUjJI JLu^ L.^ - ^ n J| 
oj^J y^A^Jl <u_ilj tjj> *.',j tijJbJl (jj 5aJLc i>.jj J (jlSjjJI I-" 6 u'ji^ W-^' .^IjJ^ 

.4jJLc (j^ujIJUj 4jj15 Jja^ CUJlS JJLI 'jj-^-i 



Y40 



Oj^IjJI / ^jLJI J^ill 



Toba = 2800km3 



Yellowstone 
Huckleberry Ridge Tuf 
= 2500 km3 



ellowstone Mount st _ Helens 

ava Creek Tuff _ 1 ^3 .> 
1000 km3 



^jjjljLwj i(o*S^ *£Y0« ♦-Jawj'ift) SjjkjlU oIj^jJIj l»j~«1Ij c(o*1o j*£YA« ♦ 

■ -■l^-wfll j JUJI (Jj5IjJ (JJ '/ "\0 4-u.iJ (j' c^dILj^uiJI 0L0 CjJjl>01 d)LLt>uJl 
1 <Oy>uJI e-L^-MJ ItflB i_.uu.aJ jJ_1 1-iJjLfj J---J __UaJ_-_JI (j^'jfj 



(1) 



/ '(o^ 1 ^U 1 - 



J ^ 



»SJI 



^J'J- 



Jl) 6>i- 



^1 



-X! U- 



O) 



Ac «5 r <> dJjij lOj^j-JI 4jJ_jSJI Ly«j>Jl/http://www. ascssf.org. sy/conf-falyounl. htm 
.jj^kjj Jij-xu c (http://www.3elem.com/volcanoes.htm) uj-IjJI 



u^I^jJI / ^jUI J*mJI 



y<ii 








cA> oljUit>j ,jjLo Oj^j a£X$.» "a3j>4 (j'j^Hj 



(j^jSl £>kL j cjA>o ^1 4jjUI CjlbtiuJI r^ljJ <> Ij^-La boU ylijjJI jji*y 

La >w BjLvJI Sjj^all j|_jll L^Ju jiLsjJ jj jl iajS 4j 6J>j <jLio <0L> <U^>j l. '''£a.: j 

L^jtajvjj jl_jil oJj> plijj^ i>uiij ^^rf J k>J p-*^ oljLcj jLio <> L^>L=y 
ijJl^jjJI JLu>Jl JLfLil <>jJI jjjj «j i»b jij JiuiJI 4^sjj->-« 4±i5 £,j£u L^l^j 
(^Ijjj ik«^J O^Ltf fiyi ^^5 JJ jJUJI j BJ^jll (ja^ljjJI j»-»2jj .iA>}j»d\ J^laJlj 
Lajki-ij o^lj^l j^-il ^ *j>JI lift j i_9j*jul-»j .»ji»ol_j ULio ^yko 6j^"lj '^La 
4jj_jk».j -OxoaI (Jjjj JUII lia jjij »j>o> JjjJ ULc ^l^jjJI (>JL*JI Ojjl j Jjj^Iwj 

.Cj5jJI fjJu j 

j (j^ljJl j^-ii <> u 1 ^ 11 'J* y' ^^ : Vesuvius tJjjj* u^j* • 

^Loj^JI fjjll jJLej j3j tSjjSoll <GlbLiJ l_jb»w-j yUjjJI 0JJ>Li j»Jl«LI1 iiaj CryjLiJI 

U dUj j s.\j? j5j iLjt jjjJ>- 3jji jju ^j^Lm v^ pLc Sj^jil <Gjjj Pliny ^yixL 
4->jji cjIjaj cjI^jIj oliuLU ' Lfx>w0 tULc n bjJ ajjjj ojLiIjj cj^lJ) : ^jL 

(.IojJaII <GAj3 jlc iaS'ljiil j_pwaJl illjl dUJ Jju L»Mj .ULtuI cj}^" c " l O - ' ^Aa^* 

oljUJI sia iajLo jjIjj >wj t L^l*." 1-<_jjl>jJI culjUU (_jjL»ij jjj5 jjjj Ujjo J«e-> 
iL.a« cjLi Pumice iJt£>Jl fjj <> ^h^jj rjit Lf** £" ^iyie ^Ijl^j' ^j-* 

tLj^o Vj'y J jl>*" ^i-^' yLSu- o* JJ-^I JjL> JlSJj ,5jjL>jJ! Pompeii ,_yJ-ajJ 
t-^J o 15 Liu* I cijjJ^J Ojlj 4Lxa*>. j^jJafi ijJlijjJI j-jiJaJlj jLa^Jlj oljUJI <>SJ 
BjjbKa (iji-i iljJL* yli '(^JJ 4Jj-^ ,_jJ-C 3iLi>)!Lj .|>^JujJjj jvA jLo^JI CjjsO IjjJsj 

cUb I^jj tfj3-S!i ,y> c^juo (Herculaneum ^j^a) iLjn ^ .J^ yl^J 
jjjjj jLiT (jyUl jj>LiJ tpijLiJI tUIc Jj5 <> U^Jlc i*il^jjJI cjIjuLJI cioojlj l o ^ . J .c 

Bjjj Jjoj .*^jLol ilSLo L»jj£j '<LuLu)!l jj5L>^I Lay I IjJaLjJj iUfJ i-ijj^ ylS^J 

Lfj5j J33j nV^ |»Lc jjjj jLc 4lSJj ;»Lc ^o< • 5ji ia» tJt>LII Jj5 Sj^jil eij>9 
. 0> ^L^J J5Lij Jji»y J i>\£jA\ li»j <>s>Jl JJJ ilaj tio~J ^A« « « 

j np tJ L>jiSl 41.J5 Sjjjj*. jjL^I^: Karakatoa \y\S\jS dlSjj • 






6j5IjJI / cw^LJI J-wJI YU 

culjL^iJil &aI ^ y;l5lj5 (jLS^j jL*aJI yy^-3 ■ jyy-^ I lS-*- l^ ^yLSuJI cjUSIjjJI 

. ^±jjJL>JI Ljy^LC j I g *1 C 1 a 

(jj 4. I . .J cjIjj \AA\" _jjU j^-i Jj i <j~i T" ' ojj IjjL> tjLSoJ I las ^Jb jJLl 

J-aj CjLbLiuJI OJA <jj jj-^-*' V jj>« -i^VJ . 4j3 iijJL>o 4jLy«.« j J la 4j=U4/&jll CjljL^ij'jl 

fli (jic cjjjI 4ju1c <U«oji oj^a c^ujt3-j ciJuJI ,jjAJ (jrf ( _ > .«i \ ...Lgi Y"\ j 4jjj-> jt^ij^l 
j I fri . l o i_9j*j aJ l59 j 9 OjIj*oIj tLij^i L^jl^-Ls &>£& 4J&&3 lg_>3 C^Jju>lj j->-jJI 
. 1$JjJl>- ij[£* <J4 a£ < • < 5iL« JLc t-im..) dllj CjIjL>JLJ^I CJ0-Z5 y I jji*" t-rUjlxll 
Ijla&JaS' A' flijjl J! «LuI£ > jJI ijjJ^lj _jLjoUIj jLa_pi (jrf 4jL>w dLlj Juo CjuOjJI 
(jlS J3j .»L»I 4j^13 Oji j>"iUaJI Ujuy jjuilj ciJJuLgJI .Luja«jJI j >5 " i»Lw Cakij 
Oj_J~oJ (j^uulll VJj^ l3^' ':■'■.' u' — aJ LxJ i a£ <_$ jj I — i_iui->JI ^jlSoJI jLuiJI jLiuJ^ 

|jjs oj_jj exoJ^J ^jJI aJum<}\ cJjbjJLJ^I yj .(j^j^Jl «-l_=fcJ| JLi J ^Ul alj 4-u.>£ 
-rlj^l a—iLi jj-Ij^"jI oaa i_ijj«jj tj^jL^JI JsjjvjJI ol« j "i-pLe L>lj^l cjjJq (jLSjjJl 

ojL> (_jjjjj->- o- 5 - J 'Wj-^-o , ^ j ijjj^ 4ja>%« cjj_jjlJI ^j II Tsunomi ^a\ jj_aili 

'^W J** 3 o^jjJI li» jL^iil ^j^> : Peelee <ulu Jjjj- j15^j • 

^Ij St. Piere j^u cajL. Sjujw ( JLc t-iyij o^j j^ ^Y* * J! <lcUjjI J^u ^ill 
(jL^jj 4jl L^Jjj (^LjJI jIjucI (jlSj i( ^jjjLStJl jj>JI j dLuLOjlil <jjj ^jSI <jj juG ejul5 

<_>x-<i 13-J I Jj tjLiJIj 4jl>J^I 4jw *ijuu ^«Y <i-< (jj Jjjjl j^-i j CjIjj (j' Jj J-»L> 
cJI^jj .,_^LjJI (jj Lac i o J. ii ij j 5 l.. J . I Ltiu<xo ClijjJ 6^" (1>° '^-'Lxa^ CjjOJuI 4jU (jj 

cji*3juI UjJlc <UwJI >iilj (jj jjL VtA ^«u LaL^xsi cuL^aa (jl5oJI lis cjjIjj*. Lajty 

jj-u ciuL( iiuAa jj»o iiiijLu jJj>ojj ijjj'ilj jjiKuaJI J^vj' jlj-iJIj (jL>jJI <>o 4jLu5 
jJ^j ^>. (> LfLlS La Ji" C-v ."5 1 dJlifcj tieLJI J t Mm Vo • Jj ClxLaj ic_^j 

. <u~u V < ; « • « (jj JSl SLij>o ij\Syii\ lia <_5 jial jij ; ^> 

U»jc <ic Liijj>o L» ^aj :Hawaiia Volcanoes tjjLa jjjj- 6^'j^ • 

^0.« < • (^Jl^ J! L^aC J^sjj i(^jL<JI i=u^>JI j tiljU j3j>- «5j jj t Jj^l J~a3 j 

4jv_iljJl <dl«"jl (jj L^jjSljj jjjj<jj t L^JLol j <LJlSjj jIu jjaII laa p^Ijj J^-iuj »ji 

Uj_o>>_o j^-tuj ,J n . ; ....i. i . l | jljjao^lj (ji>_yJL L^jL5 jbuu tiu^- ~LxPjj}\ ijj6\jj}\ JLc 
<L»jl5jjJI Jj|^»Jl coba.-vj »£\JJ A* ^Lol 4jjJjUI 4j!>UI ^Ju <^>ojJ (j-it> jJ^ j-tf-k-*^ 



(_SljLa ijjy>- <L>-L*u >LLj' .Jj*Ja i>oJ (j.io (J- 6 ijJLS^jJI oiU2 .ti . il I J^U>- ioasjj' -ill 
ja! .(|5jL^JI ixi^JI oL« j^Jaw jy Ujj \Y"\A< J I f&y} ,*jj* Jjj W * <LuISjjJI 

laAq 4J nj ... V i. 'i ill*- ,j jljU I a fl *< » (jtiSI 5>jV»JI OAft ij^J^J (J- 6 ChH'^h 1 4 ~* '** Cj "- 0yC 

.Kilauea Ij^j Mauna Loa iyu^> 
(> ^U r> juu ^ yl^jjJl lis «jl. : Vulecano ^jbJy olSjj • 

d>li«ol (jj CjJl>j U (jl .((jl5>j) a— >l j^iil VulCailO <U^<I (jjj . J^wj^Juj (j^h 1 

(4_ul£jJi) Vulcanian ^l *LLc^ «-ULJl cjjisj I*3^io joi i*;^ olblijj ojuj-i 

xjlto 4.l5.„j.o — K,..J I J^ i£w-u LftjL0J>ua <t»-jlll 4. op. - * "tjtuJa Jl dilj *>jj) . <d 4_i~o 
iolj^>l i±»j.l>. j -^L-'J L" J-*"^^ l^-.' >• (J-* J-^^J CjljUJI plijjl *Jloj 4_>j3 

J->*-i ja! .Oj^Jlo culjLviJLi , gg-".''.j i— ajJ-£ JsuU> jJjju CjljUJI pjljjj j 5-^J /*-°J '^^ 

4jMII (j^ (jLlio^l (jJJ.Ma La^J^li. i_iJ3 (j.j.i'i OJlL \AA« »U (jl^jjJI li» Sj_JJ rr!j^' 

.4jvj|q koL^L-u ^J a .<-; a^Lj jiXoa Jl (jajJI j^ ic^j 'jr!-*"' CjJj->-J' JiJI 
<^Lp" J! ^Ujjl J-suj 4_JjLa OjJJ^>- j 6^^" 'J* /^ : ^1 O^jV * 

iixjj L«Vj^ ^w IV LftjJJ i^-Lnj (Ja^VJ <LcUjjl j Ijjjjl 6^'^rf ic'- 6 ' -^J P^ * ' 

<Gj_jj jj .».j iVo >lc JJus <d <ju\£jj 'ijy t > • 7-jjLill J*'-' -^j »\o • • 4iaj3 (J^p 
^j jrH^Jl LfsLolj (jlS'jjJl lift lay jliajj c io^J Y « , • • * J^« J! <_S Jl \ ~l *\ ^ i*~> 

Oj.L>uJ.I <LyljJ>- 1* OjJJ^ CjUjS 4j J^>-_JJ (JJJ> j cLJL>- Cjlijjlo (J I L^jlo ^ijjj 

(jlfLJLj 5JjaLo (jlSjjJI li^J Lf l i.> J I cjljo>oil (jl .oji>o'i!lj oiljUJI <>a»j L^-Jj ^3-aJj 

.*~/lj jlkj ^yiC *jjj <U^L>J| L^JJjJ (j^l 

ya p.jlju dl.; 5.11 j (jlSjJl li» jL5 : Echichon oj5ail 6^jv • 

(jj 4JjLa OjLxO j^UaLi ^JjJJ lOjlialq lji« \ Y *\ * .J'j^* - 4*Ujjl J--2UJ \^AY (j^jLa 
jrLuil L^JlSj I^jJLw jjjj ooo^ili (yjJIjU) 4jj3 CjLjS ^jJI ijjj'^l^ 4jLi.J^lj jLAJI 

.(jLxil 4JJU 

ojy oJlSj : Mountain St. Helens Vol. ,jjLa cxiL> J^> o^jj • 

J^j » .j \^« • »Le j oljjj pijLill <J J^-< cj-h> \^A« ^>L> \A j O^jjJ' '^ 
ojia cjuISj Lftj^/Lj 4JL kl ll oi.o.ea jiiv^xllj jUJU cjIjUJI (j< 4JjLa cjLxo 4Jw cijji5jjI 
4jlijJIo oJai cu> Sj^-IjJI icLJI j Jjj Y* * icj^u iiklll vy^ J ^'j CjljUJI 

. (jj Lx) I (j* CU I j-iiAJ I Jj5 J /V >* (Jri^ Y " * '-* J ' -^* "*-*■ l^* 4 



yj^ljjjl / j^jLJI Jyaill 



: ijJli'jjJI ^±>j\jSJ\ j^-il sUjI Jjjl>JI d>jx>j 
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Uaj 1 > OJlL j.oj.*j la Ujl 


Y. 3 ... 


j Ao ^ 


C m<\ 


^*» J-** 


V" 


SJJlLuI 


C WAr 
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P n«r 
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: uj^IjjU jlj*>JI £jj>*JI 
u^jr> *\ • ' ^'j^ c5 1 (A• , -£ , •) (>u llu U5 ILuSjJI ^jSIjaJI j.ic jjJL 

ijyLiJI jLlio LjJjAj tij'^ ioj^vl j 1 $ at^w o j^jJJJ t(_>s>j^l -j-ia— » (JlC <Lej^« 

dJli&a. .ULc c«_j5jJI ^jjJls. JlcvJI J-.M-* SIJbK<u i^jyu i^JALII jJiyJIj chI^,.,.£:lIIj 
c t^oL^JI .LcvJl j «23j ((t5jUII j.l_)>Jl Sj5b)) :JjSl t ^jS'I^jJJ <jl_^uS (jUjjjj 

Jawjill o^^l J^^ t(ijA^aJI Lujli l<jljjj Jl <jlu-^ijJj -ukio <> ljuy : ^JLjJIj 
.BJJfcOll Cjl/tyl j Zjuj*}\ JjJ^Sl JL» Jl iJSLj tSjLlSj jJjT j>> ^ic J-fiyJ 
t^jLgJI k t .-v.aJ I J->l^~- Jjuloj Ja-cvj t_5 jJl (jLLuJI j c^IjjJJ J^>j Ja*l JjLojo 

r< • jjkI. dJUA Sjjlili 6*%*" j-^ jj*>j . Ring of FirejUJi «L> o-b ^JjjjJIj 

j lij^\jj}\ j^Jijj. Jl*JI. j ikuiuJIj SjjIIII 6*%^' J-^ <> */.V Jj^4 Lo ii' 'cA_rf 

: j Jiouu Ojilj cij^-l 6^1^l 

jj^ (l^Ltf J! <J~*JJb JL>J| y» lt£ t 4-aAJ (JjljJI iu.-v.oJL 4Jj.CV.0J I j3>JI o^>v 

Juan Fernender jj^bj a!>> jjjva. t Galapagos ^jjvL^jv jj^va. c^ljU 
jjjvj J^,yii ^vjji y^p. (^Ijj ixcvj sdJUaj .Jawa Sjbvj Sumatra o^k*^ jjjvj 

.SJ- 'lLi - j I SjjjJVj I a.jjAn.1 1 ^AjJjS^I JjJui-^lj ^JJjLSJl j^VjJl 
"4 kc >J i-3jjji D^J^ .Liul LpljJ^lo jJlC ,<Jt>-J t Lj-'i,o Vj*^ 6^! lW ' LftjLkvl 



y«\ ^l^jjl / ^jLJI J^iJI 



"l>j 4jJI_^>- ^ic yjj-u lf<u*>j pjj^ 1 dhy^j i^lill (3^Ij-> <»j^j 6-^b iij*J' 

fUjjl Jx>- lALe 'ijiy? j (L15I) O^tf ^Ij-U-^ u^ ^ 4^ljjJI j»j£ij .<CUi> ^ 
jj^oJI s-LlSI 4Aklil j Liu (Jill J_^S!l cJjbJI (> (j^Suu i*w"- LjJ j j» W*« 

J£Jj Ll<p OlCj U51 (jl^J (> (^liJI ^ji-Jl ijjS ^j-M^jJl (i^ 1 ^ u^ J 51 -^ 
.4Aklib (3jl>JI »5IJI ^kiJI Jl jj-iJ 4jJjI J^l^i eSjj ^1 j^>JI 
4_>,*S j JUJI 6j5Ijj J5 (3y3 ^Ij ikiJJI Sjilill Lfl^l^ ojb> »ji>> jip-^j 
l (J l<LJb t^ajL! 3jj_)*JI .l>u lift *Jj >o« « j»U jJw ItfJw cjiixil ^1 Jail^Ulj ^jiiaJI 
^■Jj Vo y± LgJi<L^->j I^jl>Lw Jl L-JJb UI5L. ^eljjJI pJbJI oLp. u>!&\ ^ 

"A_- -)ro L^-ji Cjl&JI jSj (.LuLSjjJI 4jjjJI 4jj-ai>- Jl li&L-l U5 dllj £>jij c^-* 1 ^ 

j'iU! L^iljy Jji ylfLJl jiJL*3j LulSjJI ojljLjJuil ^jjl>o jjiJI L^JlJij d^L* 11 

.Ujlki-I 

; ^SjL^JI J=uJ>uJI 4Jiiaio 

.Shishaldin o,JLi*ij Katamai' (jLblS ^15^ l$Ju UlS^ y « : ISL-'ilT 

.Wrangell J^olj b^i* o^L* ° : lj ^ 
.Rainier jblj bjJwj o^Ltf A : ^A-j^ 1 Sj^iU oib^jJl 

. ^V£ 3J- 3j4 JjS jb ^ ill (^jj^Sbjb lfi« <j^Ltf ^ ' : ^ W^ 1 

.(jblijj : 4-u^l>JI libjjl 

,(^j5I_^j "\ : ojJLj^jjJ 

.blSjj V" :Sjj^>JI blj^>- 

.U15jj Y' : o^y^ 1 

.blS^ £• : yLLJI 

: J=uj_jjII oou/ill >*jJI jj^» **-«-t= , -J-« 

— : laklil oia> j iJLUI <jj£IjjJI -^ lLt^ 1 J! Vj*" H^ <> 

.Pelee <uLj Jjj- L^Jl«j o^ 1 ^ ^ : ^y^j- 1 ^ 1 ^^ 

.^1^ r: tijbMll 

.yLSJyj ^^jjjji^j »-9j3^ d^y. U-"j Ij^rt ^° : y^! 
.^jfl^j -\ : eSjX^JI L-Jj ^jaJI laklil 



: JljjS^ Jjji>-)!l ijikw 

. ijjSIjj o : (_5ljLa • 

.\Z\Sjj YV : ojjJLJ • 

.UIS^j ^ : LSj-iJI LuLijsi • 
<ib- ^ Qjz jJUJl ^|^ t\r ^1^ ^i k>:>U iLUI cjLuL^^I <> 
(jla ccjIjUJI <> 1-uUI tl^-SlI ^Ic *ju (jjfljjJI oia <> '/.A* 6' /"J .^jL^JI .kc^JI 

4 -^^^i^^ jLsj^Ij CjI>u^I <Glu Lwj .Cjlk.cv.oJ I pl5 J j^l! SJuJlC (JJ^I^j dllia 
<J-°J 'C^ljjJl Cjlij-cd q£. JjILsJI iJzju t-LJjJJ CjJlu Jj| CjUjJjJI (> jJJCxJI ijjOjilj 

: dJJJ 
IjLoL, Sjj^ JTambora Ij^L; J p.jUI J ^utS* s^p ^l cJ.^> . ^ 

Sijjill ^JlijjJl r3ljl!l *j>o. cjjji cju-> ^A^o Jj^jI v-o |»_jj L-uJjJjLj 

. <U_a3 V , • • « "Cij^ 1 -u .j j J-^_J (^ ^ ^ IftjJafl <L»a3 

Laki ^i ^\S y _ ^ 1>jU ^v cjJIS ^IS^JI ,>*>Jl L^jUJ oL* J^LI .y 

. UVT pic Lul .j- ; ! 0yi> i_jjJl>- 

c«j 4*31^1 y\£\£ l y y>. j UAr ^ak.^ij YV j ^15* jLvijI j»kcl cjjl* X 

CJASJjj i*^j J.,... ^\y> Jjflj LjS \ir ^ (j-oSj Ojb-j O^kaj^, 

SjAc J^u- ^ orr. o Uo ^kaJ ^ts^ii jtuUi *ix,\ 3 s oo yjj ^i 

IfLs-Lui Sjkaj-/ OjJJJv j Toba \jy C)\Sjj i»_a9 ^A ijjlijj i»j3 ***jl . t 

.r^ wvo 

oUjjJl jjx sjIjjJIj jLUl 4JI ((<jl%3)) ^1 J! £>jj ((o 1 ^)) j—' ul J^ 

4J3-O0 ^1 _jA L ULkl J ^Ij ~jJL> ^Ic .J^u ^jJI Jjj>J| £| ^jJAjjy. 1^15 Cjlc> 

.aAjUicI i-ju^o. 4j^l lia 0J3_4J jjj^ {jyi 



r«r 



OjSI^JI / lwjLJ! J^tfJI 




jJLJI j o^l^ ^Wl ^ji^l 




4JUiJI l£>j*i 5jl5 j u^'^JI &kji* 



t>j5ljJI / (jjjLJI J*aill 



f«i 



»L~iij ,3i=>Llli >__u^. ^Ja^jJIj 4_JLo_iJl lijjji J (jJ^ljjJI rv-sy olijl JjljJjJlj 



Jll 



Alaska 

Adagdak 
Aniakchak 
Augustine 

Capital 

Cleveland 

Chiginaga 

Devils Desk 

Drum 

Fisher 

Frosty 

Gareoli 

Great Sitkin 

Griggs 

Iliamna 

Isanotski 

Kaguyak 

Kanaga 

Katmai and Novarupta 

Kialagvik 

Kukak 

Little Sitkin 



• u 



Mageik 

Moffett 

Mt. Wrangell 

Pavlof and Pavlof Sister 

Pogromni 

Redoubt 

Roundtop 

Sanford 

Segula 

Semisopochnoi 

Shishaldin 

Spurr 

Steller 

Tanaga and Takawangha 

Trident 

Ugashik and Peulik 

Unimak Island 

Veniaminof 

Vsevidof and Recheschnoi Volcanoes 

Westdahl 

Yantarni 



Arizona 

Coliseum Maar 

Crater 160 

Merriam Cone 

Morale Claim Maar 

Navajo Volcanic Field 

California 

Amboy 

Cima 

Lassen Park 

Long Valley Caldera 

Malapi Hill 

Hawaii 

Diamond Head 

Hanauma 

Hualalai 

Kahoolawe 

Kilauea 

Kohala 

Koko 

Loihi Seamount 



San Francisco Mountain 
SP Mountain 
Sunset Crater 

Uinkaret Volcanic Field 



Mono Inyo Craters 
Pinnacles 

Pisgah 

Mt. Shasta 

Ubehebe 



Mauna Kea 
Mauna Loa 

Maui 
Mahukona 

Oahu 



r-o 



^IjjJI / u^jUl J*aiJI 



Idaho 

Menan Buttes 
Columbia River Flood Basalts 



Craters of the Moon 



New Mexico 

Albuquerque 

Capulin Mountain 

Carrizozo 

Cerros del Rio 

Jemez 



Jornada del Muerto 
McCartys Flow 

Taos 

Mount Taylor 

San Felipe 



Oregon 

Battle Ax Mountain 

Belknap 

Boring Lava 

Broken Top 

Columbia River Flood Basalts 

Crater Lake 

Diamond Craters 

Devil's Garden 

Fort Rock Basin 

Gray Butte 

Jefferson 

Jordan Craters 



Maiden Peak 

Mount Bachelor 

Mount Hood 

Mount McLoughlin 

Newberry Volcano 

Round Butte 

Strawberry Volcanics 

Thielsen, Oregon 
Three Fingered Jack 

Three Sisters 
Washington, Oregon 



South Dakota 



Bear Butte 



Utah 



Fumarole Butte 



Pavant Butte 



Washington 

Mount Adams 

Baker 

Columbia River Flood Basalts 

Glacier Peak 



Mount Rainier 

Mount St. Helens Homepage 

Mount St. Helens 



Wyoming 



Devils Tower 



Yellowstone 



West Indies 



Dominica 

Kick-'em-Jenny 

Liamuiga 

Montserrat 

Mount Pelee 



Nevis Peak 

The Quill 

Saba 

Soufriere, Guadeloupe 

Soufriere, St. Vincent 



(jj^i^jJ! / i^jLJI J^sa)! 



r»i 



:<LJllII Jjljj>Jla J^-iJI L^>wiaji Lwlj Lijjjl d>^ttf ^i 




Greece 



France 



Kos 

Methana 

Milos 

Nisyros 



Puy de Dome 



Santorini 

Susaki 

Yali 



Iceland 



Askja 



\SKJ£ 

Eldfell, Heimaey 

Eldgja 

Grimsvatn 

Herdubreid 

Hekla 

Hveravellir Hot Spring 



Katla 

Krafla 

Laki 

Oraefajokull 

Strokkur 

Surtsey 

Viti 



India 



Barren Island 



Deccan Traps 



Iran 



Bazman 



r«v 



^IjJ! / ^jLJI J^aJI 



Italy 

Lipari and Volcanello 

Mount Etna 

Sabatini 

Saudi Arabia 

Harrat Hutaymah 



Turkey 



Ararat 



Stromboli 

Mount Vesuvius 

Vulcano 



Harrat Ash-Shaman 



Urgup Basin 




^A* u*uLo J* j-s*p j^IjJI j j^jdl jjJua ojL< o^ji 



ijjSl^jJI / u^jLJI J^ulII 



r>A 




wr \jjlJu\Sjj 



M l 


'"^ 


P-: 




^^m 1 ' :: 


'i ; -j 


IWfjwj*- 


■■^ii 


HbrW"" 


/vijsssoj 


Ejgfti 


-.'ifljjHl 




P '!^HH 




li^WHI 







ObLJI j ul^jJ 




j»mi l^o^jJ 



1M 



cm*\jj)\ I ^jUI j^iJl 




j^.A.11 u^^j&jjj? ij\5jJ 4j»^3 






*yr; 







tj^l^jJI / y-<jLJI J*ai)l 



T\> 





T\\ 



O^l^jJI / ^jUI J^iJI 




e^LuJI <> «U V j*> ^M pb j 15 jiJJl 6^JL. LjjjIu (jlS^J o^lcl ii-JI jj*JI 
oljb^JI ci^T L? i^j cijjSlI c^lj-ic jy.j Jj^Yi • • • jjJj o»>-^ * • > J\y J3i 

.Cjlj^ajJI (Jjj^Lu jJJL) <L;jLaji3lj "Ujlu 4jjlS >_ u ...ij 



LJUaJ j it-trti^J ^^jLj n-j-L>- 2L (j+*& Ja.UL.ba L " <»3 

4jo1II p . ^wafl (^o ^u£JI aJjOy CjljLa>Jlj aj^l <> i_<L» J U y^a^a!) jJJuil Jj<J 

i±jjjj>- <jl5 j+^ij y^ij i-jjj Leli^j (j^Lj 3_j3 l_jjji Iyl5 jj c4jULII jb^fU. j-mJL 
caijOal U »ljj> <> IjjL J IjjL, »_j5 JL*J L>jiIo i_asJ a^J J^l> Uj ULLoL. .JjjL; 

. ! !la*Io £>o J^9 Ca^_>Jyl 
»jj| ULLjJ j (^J^jlJ £jl> j £& lSL^ Lf»wl iajJi i^Ljj 4i>Ju> yi ^j^^o 
t ate Y • < • ^Jl_p. JJ tijjJ ^j^-u >p i > ^ JLu Jjl>. <> aJa£ ^ISjj a^jle jlj 
a^ilc JaL. yb Jbj <U)| H+iJbi yjj-uu yJjia L_j3 Iyl5 Jjj a V^ ate JjJj>jJLj 

..i_3jJj3 jl (_^jj3jJjj ylSjJ _JA IjjJlo bl5jj 

<> l <uL>.L. (j-^ oj^ ^is. Jk» Jlj, Uj (jl5j ,_jJ_ijIj £jl> J (^^jjji Jjj*. *L> 

ab r . . . J5 jjl. oLSjJI liA yi *ULJI Jyj .LL.il JUi ^ 3JLUI ±u-j3ll ^b\yi 

jUj yj J^a*. U i_4-3j (Jill yL»-jJI (^j. u . J . J LujJ ^^JjIjJI ylj^b ( _ S J~- IjjJu Ulj,_aj 

<> jj-aj aJ j515»JI oi» (j<J c»L~J| J J£ \o jlx) cjI^jj *JJl^jJ 3-uclj ua^j JjL 

.yjibjjJI JjJLvjJIj Ju^jJb Lfl-ulj-l lIjjJLsJI aLJI S-Lv { Jj>- LftljS yo Jji 
j_ai^Jlj Li 111 O l£o.| Juy a V^ aU <> ^Ja^cl Yi j ylj_»UL. ylSjJl Ix. 
Jjvj yU-ljj OJiP ^ y>si:li t^jlill dJJJ Jj3 cJjv LU \0« ILL HjU la_ajLiu LjUJI 
a-fcuAi! I_»jAJ Lljl a^J_a^ <>J *^!^l U^- ^A>^ J^L^I ^ O^j LjJ .ilUL-vJ' J^£ 
(_sL«ol Sjl^a. CjL>jJu SjjLvJI j^>wiaJl <> ^L ^jL ^ « Cjiji J3j Ca^jjl O^Su (j* 

iijiaJI jy^s]\ 3 (jLi-JI c.ck-j tiji^waJI j^l iUjj J ol^15 LIjJI .jj^lj (jLUIl 
,jLm^ il.aj oL>jL> -jjJl LpU>j t-L-JJ diiji ^1 iljLjJl SjljjsJI olJ iLiuJlj 

(^ic aj <>j ^lill JalJ Jjl, SjUoJI jke jjuj MJ UjLjJ JjcjJj Hjjll tluw ^^kilJ 

^Lklwl <> Li ccujjJI JaI JjJus LjjJl^L, Jis. 1>a^ aj Ljlal5 JilJ JjLill ~^J\ 

iCj^u Lie jL>iJ Cjlijjill Jj^C <> 5-j^. 4_ic laU JLjJI oLvjL lljjill <> rJj^JI 
p.fl.*>ofl a^^jj^a iijjioj (jJ^-L yU-L. l_»i>Oj ^jjJI ^LJI aiooJ IcLJL. aJ5 \ • • 

Ll .(yl_j3 J^-i- j Ljkll j.Lo-^1 <> JjIj^JI jiKjjjj 5JUjSfl ,_jJjuJj yjjj^>Oa L*i 
tjjiill j_a^)JI (> ( _ 5 L-'_jJI «-_3-^J I jL^-JI iL>-jj ^yAj 5_jJL5JI "il>-J.\ Lp"s-L>v3 liLw^ iliao 
L>Jj ixLu ^Uj t LjJ J^^yi JJ ^Lvij >- u .>g Jiij ^Js^ <uSJj L>aL>oL. ^^^J 

^Lj aj I Ilia. a-$±>l;j (j-LUI aju-J dLjujAJI (jitobvj y_4Vjlll Ja-v5jl ^15 CjljU ajj^, 



r\r 



^I^jJI / ^jLJI J*aill 



<> L^—jj ex* *u \y\ LfU>J ^U gS± J5 Jbj iijjll ^ J^js ^jJI 

v±jul» Oul.il cl^ijj>- JJJI (j_jjjlSJI JjUj o^La Oj^Jkjj' ^1 Cj1>JI C- iLcv a J^-^Jl 

i_j,.:,:;5i:;J ^ US' ojjju I.^S-vjI ^3 iSyr^- j'-^ cJax>l iioil (jlij <■ ^jil j^JI 

. jjjuua J a jC u . 1 pJbJt«j (j^ ^L; £>* ^ji 





4opUa)I jUi&l 0^ j&wj iilaJdl *£«>> 



^!j-J! / ^jLJI J^aiJI 



r\t 





j^>*a}\ J* yk OjjJU \ ♦ jli^jJI tiji 



no 



OjSIjjJI / ^jUI J*i)l 



Mount Vesuvius is one of the world's most dangerous volcanoes. 





Ig^j^^faEJl^iiij^j^a pBm 



.» W u^^jijjJ Jjj> jl^jj jL5lj LJLtyLj ^jjLj £jl> »J S?^°^ ^"^ 



u^IjjJI / j-jUI J*ai)l 



rs\ 







r>v 



^IjJI / ^jUI j^ji 




«Ual>vo J>>l ^ -p - . ^ 

OlSjJI jL5 .J,, ii- >V o^o* O^J Cartel J*' V^ J5j -y^! ^-J ^ JL>JI ^ U 
I^Jijj SJyjil v*-; <> U« • > (> j^l Jj3j ^->^ V^ pU <> ^Ja-^l U J 




JjSIjjJI / ^JUI J*aiJI 



HA 






few*: 






«£*& 



"W*- 





!?**•*] 



mj-^ 



^a«t;*^-^j 



BJ^Sftuy jj^l^lii i 1 is| 




m 



jjSIjJI / ^jUI J^iJI 





r y It i i^Jii I f ^ '(ft i 1 1 t iU*4 m 





liHifc^ iH^ytiiilJH 





* .. * ? * 



*LuJI Jj^cj JL^jJI ChH^i JW»^I £o*> £*-« 3 J ^ 



O^I^jJI / i^UI J^iJI 



fY« 




m 



C^I^J! / y-jUl J^iJI 








OjSIjjJ! / ^jLJI J^ill 
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OjSIjJI / ^jUI J^saII 





t^l^JI / (jjjLJI J*mJI 



m 





pXJ! <ule ^1 JlwJI j^U ^ LU V* jju dlj jtf 
j^>a)Ij £J*)b 2*3 ijJLjyi ^jjjJsIjjw^I out* IgJu^j 

4i>JI 4jjIj*suJI ^ jl^ (>o »j»j 4lp. j 

^le. L^JI »! cisj^, ^| Sj^-, J L^ij L^i *l^». L^-Ls! Uj 41.LJI «u>Sl j^ 
• 'OjD^i |»_j2J SjjuJ dilj j £lj ale I Jbo <tl)l t jjo>o1L. »ja)I «.^Ja 
UaJ^llaf 2jLa».j JlJ^Jb ^yJj^lJLu/ 1 "^«8 

(JJAlU <U*» C^Lj aJaC ^ISjj J^aa. .a.j HA' »U ^IjJ. <CI jjj*)!l j£j 

t> JJJI (_9^*-> Jj»J aj ^ji*. ( _ >J j«iJ| Cjuuaoi S-LuJI dike *|jj~, 4_>lsw oJLCj »L»I SjUtl 

tr^j C^ij5"j Lajj 4. >l>j CLiULlS' C^A>j c_uJ»«j<JIj I ijj tCj3 CjULiS' j L$J <L$jJui i_iLsaj 

jaj aij dJJ jjs. 3 *>£l\ 4jki;j *|jj^J| LUvJ15 LUj dJJb L^jil cbl^Sd oli^l^ 

.i»jjill cjLI&II J Ik^l 



PYo Oa*W / lwj1-*JI J-aiJI 



CjJi^- 



eL» L f n„.. oiijj yJSL*JI JljJj^j 0^1 ^^ »j^ 5 j"" J >^ J! t5 J ' 

0l5 <ji jju j|jio"il 11^. ^UJI i^jj >~ £^yJ **-Li ^Iji j^J L#JI .k-jiil 

jUiSl j^p e^S5 cLlo- .Sjj2ill yJai^lLI il>Ju. blL lJ-^1 jS ujSj ^j ^>[ *bi*JI 
<uj5 jjJI JLyJI &lki JliA o^jSl yl y* LPM vr^ W^ 1 ^ 1 p ^' ^Li^Jl 

oi iyirii Jb^ji LuU*. (> o*!^ j^'j j>^ j ^j ■ lu ' m * 2 * J * 4 6 -^' 

i*^u jUJJ yiyO lub-,1 vy> j ub>bJi <> *>> J! jP 3 u^^ 1 "l«>*" 
^b Oj^JLI i*>Jll 4&;»l! j^-aJI O^j .J^* 11 J^ °* 'J A * ' l^ U ^ ^bU*Ai! 
oUU <> *lj*.ij yAII j QMjk;,^ ^Lu jjj15 iijju. 6- vj^W u^i 1 ^ j-> '■•jo 1 - 

ijAt-jj j>oJI ^ qamuM " Lf -iiJl" JujJI bliu q£3 U->j ILkL-il iwSlI yl jis'j 
jLIj jy5j JjL. .(jjt^lfll v 1 ^ j *b* L£ jisLSj yj^j^ u^*^ 1 "is**'^" A ^'- 5 
.yjL^I c_.Li5' j*L> U I^j ik^JI olaL>Jlj S^jj^JI j^^> jA! cHj*-"^' ^^ u! 

_ja ^LiJI JLi^^l o^ IJb •^ !UJI ^ J - liil <> '/•** ^' 6l5 ^^ ^ ^J^-" 

^1 ^ L5^ iu-jlil j^JI JU jj^ 1-ljJJ flSj tyJwiUsL o^f 11 ^»!j ^bv^5 

\ L-ul^u^l Bjxul o«b>. j jjo 6^ jbuii-^l j j^P- >»J 6>-^J (/J 3 J Aj 
yaO" : eiLilj .^sb-JI jUJ'il .Ij^JL-b iL£iil! j^-aJI j*-L j LLxi- 6J*j yl yiail y» 

J^ll j b^ j^bll p oi-jSlI ^ jL5^l ^ >J>ii! 4^11^1 jUiSlb ji^aill r A^L-: 

J^LCu dili ^lj c VJ L ^j C^jj Jl ^-bv j y>Jj .oljJ U jirJSi jijSJ pi yoj .4-ii 

(> ^I^UUb yj_^lll r L5j .y>M3l obbf j l*J j£i Jjt ^bj .y»jJI j. ,^1* y;>illj 



OjSIjjJ! / ^jLJI J^mJI 



m 



CjLjiaoJI ,JS>-\ Cokijj .OjjoS' Sjjjj (j^uk JL&>^ ^«J3 ^jlll iujil (>C Co»JI J^.j 
^ ^ jio j>Jl j CoSjij jjlJa Jo*. JaJu J L«5iyi jtllll (JJL>[j ^oki^l (j,u iLjL>JI 

Jj>.LJI (> jlall J^jl jjlo Ujj JjLjaJ OjSj (J ill J^-JI (jl jjjlj j^oSj Jj2jj .pU 4_flJI 

Ijjj-. 6j^ Uj^ 4JUJI JU>JI LI .SJlulSI iujw Jl Jw=u ^ JLjJl Jl LuLVi ^^l 

J l>>'^*J ^>JJ .(_^L>alL coils' ^JaJ^Ual (jl (jjL^I j£j" :i_io-ajj 



Jlijj Ij.Uhij looju 



lojjto 



JloJ>- j *2j Jii\ «J>.Llll 
-kwaOll jj^oJl Vj i £& ^1 JjJ|j ^JaJMJal (joo Vj^ 1 u| J^'j Ji^J J=L>^j 
Jo3 (> j!>U1| Jo3 ^Y (jjill JMi- Oo*ij Jii\j oaj&s j-aj ^ CjUuj^JI %* 4jLioo 
6! 'J-* es^j .oa\J*Si\ ^yjju oA j^voJI il^ljij ^JaJMLI (jlSL, (jl j£uu _i^i dllilj 
^i J^-'j J>^ J '-'yrfj ■ciJHJL^' j-axJI jl (J.ij.l>JI j-axJI JMa- Sjjj».jj dolS ixjJlII 
4j*Ijj y>H\ lis. (j£Jj .^jjll J t-uiooJl Jjj-I (> j^l *Llc oUul v i>o (j| j JjL 

..jj^JjJaJI Ujj Ojolo J->b *JL> <L»I il ' - O - 4_>jju£>J| <_>A*j 




jjtilii k_Arf»J (jJ* ^jJUO »~<j 



§||^||i|^ ^^Mr 




u-uJaJMj?! 4JyJw UIaj 4Jl jZjju U ^UaII j^iJI jj*» 



fyy O^'j^' / lKJI—JI J***" 
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iaimijjii.tji^)j)jiiiB!ifi^M.^y ! ^mamH^ 


BI^bKII^BII^H^^^I 



4J1|^ 6^=^l Sj^kJ ^ j^-aS (iill ^Jyjj^L, 6lS^ Jj-oUj Jj-u IjjII 

ojU^I cjIj 'U>UI iJjJl dlJj co^W (Santorini) Jhj<£>\~> 4*J=^ £*>' 
.jS m« J\^ J^v. iitJdl ^liSjl .iu-j3ll y>^\ j Sji-Lnil j3*JL. iSJIIj iij^l 
BjSSJ jliw a^JI slaj .ii^roci/SUuim,! 'i^-j^ ^j ^^1 ^^ & (y*°^i) 

.Jujy^L, Jjjw Uj^l JjJj c'l^lS^ ikiJJI UJL* 
^.jb j ^tSjJI ^IjL^ii^l ji5l (> j^u. Ii* (Santorini) ^jjSJL- j^^l 

jyliJjs jjj- ji 4251*11 (j^ljJl cr^ 5 cr 111 ^b 1 ^^ 1 t'^' ^' ^ ' i * lj D ^ "^ 
.(VEI=6) fy ,> y>j ciiiT I^J 1^>J (ill I (super volcanos) 

,ii>^l -LiS? (plinian) jLlJJI j^ ^jl 6^i '**5li Lul^jJI (rhyodacite) 



4j«5iyi (Minoan ) ^l^L SjUx* LLJj jljjjL cLS^j .k-jill ^Sll ^>Jl ^y, 
Joi^Jl <> LJl 4l.jL>JI cdLwIjJI ^_iLsi jo^u usj ^ij c (Crete) oyj£ »jjj^- ,«i* 



hcrasia-' *-- ■ ■ x \ 

/""' ^S. > \Thera 

""-.. C : Eli -Js ~i« V 



l \jjj : (Minoan) &\yjU 5jU> l^Ae. out* ^iJI iulijJI jj^U 4£u^> 
Ji-ljjj Uiij o^L. (Santorini) ^^L J+* <us *l, jjJi ^l£li ^^ 
Ijj9 SjL ijs. Jk, ^jji ja^ill _pj 4Jw (andesite) ooLujj^lj ijjUi ^^> 

IjjJLS' JaSb. ^15 <cl j&J jj^viil lift ^o <>a*jJI .bMcI J5LSJI j iLuil (Phira) 
.ii-, y v * • _pJ JJ J-A3. |»jJa£ jLh^L. <u~,l.Lujl jjJi (caldera) ja^JI 
j»U u^ MJj LLi^i (Francaviglia) LUaiAil^j (Druitt) oojjj ^UUJI 

l> Lwj 4jSUI jL5^!l (jJuij Jlaj ioill j iliujJI 4lJaJI ^|j cSjo».Sll Y • « , « * «_J I 

o\yjlo IjLoj* ^1 ^jj|j j^LJl JJ ^ e . j,U J^x* ^jJ! ^jil jbJj-^i 
^ Lj^^Jlj ijiJaJl cdIjj^^JIj (pumice) ^LjjJI jL>^! cjasjj jl .(Minoan) 
j.j5 ^o« ^yi J-pj ^UjjL ^ylijJl jL^JI *\j>. <> UjLwjJj (pyroclasticsurge) 

(jIjAjLo SjLa* JlaJ OjlJLS' ^yillj 4Jiwlj <uLe 4j«5)jJI (jjil ^^kijJ jlo 0' ,JI^> <jl 

.Lj^aw^i ^Jai^l SJlijuo UJl jajju Lo L^Jjj c (Minoan) 



m 



OjSIjJI / ^jUI J^iJI 







g»^^^M 



8jjjJ»JJ »U jiaJw 




^jjjjyjL, J^> 



(jjSIjJI / ^jUI J^iJI 






Itt^ 







^jjjjjjLj SLL j ojkaj ^1 objj>J)l l^JUiu j^jJI jtLHI yiww 




at**!! J*i» L^-UI ^ »U2)I juu oil> ^1 (Minoan) ol^U SjU> jIjTu^ju 

^ jjiJl ^ (Thera) l_^3 l^y^l ^.y^\ «->>JI J ^Luinilj ^L^i^i a* 

<> jis c<-\) j** cil>o- (Akroteri) l^jST iijjj ^ ujL^I SjUl> t> ii.^ 

6- j-Uy .Ia-J r J\y> \+Ab!u (jl^ ^1 iloil iJIS ^ (fill ^tfjJI j 1.^)1 

.&T <CLai LiL^i (jjJij ULL.L. (Mt. Vesuvius) ^^sjj^a Jjj> 



yj^ljJI / u^jUJI J*ai)l 



J^l> jSj 4(Kameni Islands) L? lwl£J! jj* liujSS ijjjJlf jIjlj. 5Jjlf jaj 

, 0) 4-u.u i5jl5 J5Li L« iLjt Sji aa>JI iJsjjj <jL>jJI J^L^ 
4J_p- lyJlj JLvJI lift J (jjla-U Sjp 4_> »13 L» dilj (>j i.i» .j HA' pic 'UjkxJI 

. t±J0->.JU I 9 >_ LO . I I 




i5jtf L^JJIjI Uw^Ubi SjUo. jl ojjj LJliyjj j cJJl kjtiS J>bj ^J^U & jya 

Jp. \jl> mj> 3 v±ujo V L£ y±l> (J.V. Luce) ^ .J .^ ^ua-UI j.15 

j5j c(-The End of Atlantis- ^Ja^l iA+>) oL~, ^Jw^l SjUo. LL^i iJL« 



(1) Decker, R., and Decker, B., 1989, Volcanoes: W.H. Freeman, New York, 285 p. 

Doumas, C.G., 1983, Thera: Pompeii of the ancient Aegean: London, 
Thames&Hudson, 168 p. Druitt, T.H., and Francaviglia, V., 1992, Caldera 
formation on Santorini and the physiography of the islands in the late Bronze 
Age: Bulletin of Volcanology, v.54, p. 484-493. Druitt, T.H., Mellors, R.A., Plye, 
D.M., and Sparks, R.S.J., 1989, Explosive volcanism on Santorini, Greece: 
Geology Magazine, v. 126, p. 95-126. Georgalas, G.C., 1962, Greece. Catalogue 
of the Active Volcanoes of the World including solfatara fields. 12, 40 p. 
Sigurdsson, H, Carey, S., and Devine, J.D., 1990, Assessment of mass, 
dynamics, and environmental effects of the Minoan eruption of Santorini 
Volcano, in Hardy, D., (ed.), Thera and the Aegean world III, v. 2, London, Thera 
Foundation, p. 89-99. Simkin, T., and Siebert, L., 1994, Volcanoes of the World: 
Geoscience Press, Tucson, Arizona, 349 p. Sullivan, D.G., 1988, The discovery 
of Santorini Minoan tephra in western Turkey: Nature, v. 333, p. 552-554. 



J^>- tiill j^II ijlij^l jdu Ley**. tlkJ^LI Jljj^J lS ^>J\ i-u-JI yi. ^jjiiL/ 
J ^JaJMbl |wL> ijyjl wl ^jic ji*j J <GI Ija j t_a£Jlj (ipJI ^GjS'j Laj 

(jlijJ V - *" "- 1 ^J^ 6-^ jlj' ^ jJ^ u' J! 'P^ 1 (j**' ^jjlj^l objJKiJI xj^j*. 

jj^- J (Santorini) ^^L. v _i jjjl»oJLj (caldera) IjjJtf Sakio j ~*isi\ 

SjLaaJ £JuJlj SLaJL IjjU *Lk» CjlJIS' Jj ckwjlll oxuSlI __pJI ^ iLLlI yljjJI 

^Ls L^jku^j o^Lilj c jiUll JJ \a« > pU ^ly*. Minoan o^. 1 -» p-l* oy^jl 

ol ^<\Ar j JiU>ii\ Jjlil *LJ jIJj JJ & 5ha-||| j^JI oL>vJ.jl j^lj 
\vx \o (_jJli*J J-»j ^-Lwj iJ^ki jj^. icjA>^ *5iyi J ^ (Santorini) ^jjsil, 

-'j-* -1 J^ Lfr-suy Ja2~( °±A*-> oliU, jUjJL i_ij3 t»i>wi jL>»a3I o«-I^>- J^oj cj^LII JJ 

"^JaJMbl" a^.L 4ijjjiil Bj A fr^JI SjLa>JJ jUJI t-LUj U ^Aj c^-ajj L5y 
*j o2s t JjLL Jjj*. jj^iu l_j i iljli. 'ijij>- tiLSu^l jjij ^3-T L>jj JUus ,j| ^L; 
'ijiy* <jl u^WjJi^l ciio^lj .^U^-j ^jlu-j (^01^1 jUj ^L; JJj ^ jjiJl 

Jl_)JjJ c=j^.jAJ J dJlS' (j-iiMisI Ojli Oj^kwl j^L.1 0_j5l> (jl (>5L»J jJ«jJI -iu, OCK3 
C5^ "JtHjL*-'" (_y*-"J 0^1 S ji>>JI ^J .|>Lc \ Y ' • * Jj5 ^iUaJI ^U^-J r'ljjlj jJJrf 

C^15 Lwj SjjjJ>JI ^1 ij-i>j3 OJujL^JI ol i .,. t i. l5 L l l jjjoj .j^mJI ^jLc j y>J\ -lu- j J 

ii>- <GjJiJ _pj| £& ^-« <> JJJI t L>j .j»Lc ^1 <> j^i JJ o>^il ,yj»" 

.»Y • ' alt ( _ > . i i n .i..LCl j-^-i j " Lcj-J ajjfc" 



(1) T.H. Druitt and V. Francaviglia (1992) Caldera formation on Santorini and the 

physiography of the islands in the late Bronze Age. Bulletin of Volcanology 54, 
484-493... Chuck Wood, University of North Dakota 



rr yj^l^jjl / ^jUI J*aill 



_3j*j lo til iljU 4ja« <Ly>o r'j^l j* iaJ->^> 6^ 6' 6^-<V. Ij j - « - >""" ' ^' 
^ JI3JJ, £. J-Ui« ojb'tei 4i^j liJJl jUJI <jl j*-H£ - J J 3^iJ -'V^i-j'V 
iu_>. »Wae »tc JUj^JI j iJjjuiJ '<LuJu> cjj^j ^1 dill! itfjLio ^Lo^-u j^Hj 
; 1>*> J jjJiSjS' Jlsj .jliol SjAc L^cliJjl ^ \jj>-j ^1 J JI3J3JI uj-u 
^Ij^J c«>i cjL.15j ,>s 1>oU L^l Js. Jjj ^Lu^-jJI Jii 6!" :"Lr-jJj*>" 

ji Lu^j ^i .-..o. j»u eiJi w J! viLoiSjJi dJj j** <j£*LJ! (^-jij ■"" i -!.y^>. ^^ 

Lrt-^JjrtJl (JU jlSj .o^^l »j^ J>J j^ J J! <J>^' ^ J U ' l^ 1 5 ^ 1 
^ j JuSl^JI "J^ujL- "Sj^ OJ& «jl ^j3il o5 "jjl^ LiJjS 4L»" ^^ 

j (jjWJI L^u US jjLk Jjl* j}*^ jl "Jija Sjioffi" (y>-u U j.UI Sjjj^JI £&j 

olxw j^Jiuj .i^j joe Ji j^jJI oLu L^a*Jbulj aLS 3 (.jj J l^i Sjl. ^ ^j-» J W^ 1 
^e. « CiH ~ 3 \j Ijis J5 «5j .Wee j»Lc k^juiJ JljJ^I i«lAll iil-L>^l <jl ^Luj-j 11 
;i ^jJI Ljj .15 JSi\j o^j^JJ Jlji^jlaJl ^-11 e^LLac jl ja* . jijli £*L>- J iL* Y • • ' j 

yw.i 5^>>Ji oi d.j^»i LSyJi ^= (> uLu, ji ^-ij->i ji ^ j^ 4 cljHifc ' j*^ 

Laj .Lo? Uy« vM 1 ^5^ Lou> cIaxjO-ui Ij^i 4j>j21o ^yij SjLa*. (>>» '^^ ^ Ojij^ 1 






dilj jjl (jj (jj p . 1 ,,,.1 U L^Ji«oj>- )U^-" (JJ tji ajCy2_» 5-UJjJI dJjt>- _jJ I c5j->- jl 4— ar>j?J I 
Uujj (Jjju5_>jj^!| Jj 4j£jjj^!l ojjsOil CjL^jJI J i±<l.l>^!l 4JLkJw l> jl»j ^! ,**lj9 <jj 
.l£jjj| .Lujjj (jjjujj j 4Jl>-LJI jcjjLJuJI 4aLulo J J. ^O - Lo ^A cOj_/L> JUJl 
CjL>2jJI -Lujj J 4j»3|jJI SjijIjJI 4j£jjj^!| Cjbc v .'i. U I (jj (jj -J - ilj ,<t^Ii« jJJJW 

cijjj>oj LIS ojjfcuil cjL^jJI jjJu-> j>jj\ IJJ <j5lIj c ixjlj ijjj oL> ^j 3jl>o1I 

. 4j£jj tLi'i.;.! iijLS 
\ * jjjj>oj pijijJI JjJ U 5jji J cjj^>- ISLJjju Jj$— < j 'jij3^ JUJl Jjij 

CjJJi (jSJj CCjLjLUIj Cjljljjjjl JjjLo Jl Cjji OjjJj iS'jlS CjLa> (jl CjlL> 4-J-»> (julj 

dib ^ic J^u=l>JJ JjLu" cj_poJI cuJlS jJI oj|^j_JI JljL 5-iwU Li'Ma t_iLu-l 
jl^js iiuA*- (jlS I fr^v j 5jSljw (>-< J cjU L^Ju) Ijjj^ o' Ia>"^ i -5j £ -^J o—iLui'il 
J_Jj5 ejlijiiJIj cjUIjjjsJI dll" (>« Ia> jjjf jjuJ LuJic J5La >oju>j jij 'LyjJL 

.oJL* ^1 4Jjl£JI Jie ^ 
0=uk9 Juy lL>^ pJulj <L>^£ OjUu SLLuw Uj^>- LjI &Li*JI jLjI (_$jj| <jSJ 
(jl »waj| 4jj_iw c£jj*j -^J c l^Mft j 1 j " 'i V i—i.u.. jlo>J SLLuLa Igjl 4-iJijLii I L)!>L>JI 
JJj jj^ (jjjj 4A klJ I ^ykt-ll OjUj i_Ow *OjjlIajj jlj »Ji£ (jlSjj jA jlo^JI lift >— lud 

L^i ^oJ J5L$JI ills) ^Lo^JI jjlail LJi ^j^-j ^1 42till dlb (jl 3K,f.U 

JjL^jjl 4JLkJw j3> (JjSIjJI ,jj fl_jj^!l dliliJ Jjlj JL«jL>I >-;J^' 6^J 'SjJJj 4jj15jJ JLu> 

jUjJI i_u>w< (j_j5u (jl i-i>j <GI (jjjtj Ijaj cISLvLjlj J»^— < <>c Jjj \ *l • • jjoj _ill 
jOp M*i dlij j^b jij clSL,^ J| J^juJ is Li I dUj J5 ojjiL j5 jjl^jjl <> ^.Lkiil 

j (_L*>- LJaC LjL^jJ (jl A*-j (JjjiaJI i±jL>Jlj (jL v . i . 1 1 Jj«jj t (j J . ~ AJ a . J i I (jjj jUjJI ijjLLo 

jLl£^ ^UJjJLj Ia> Ls c jLojJI (> »Y _j LJLiJI I^jjjI J5 ( _ ? kc r<jjj Jjj^v ^JjjJ 
• J-**^ ^L-^l J^--^ v- 5 -" '-f^ 3 °^*J' ciul5 4jfc-iL (3LLio yij Lffjj Ljj^>- dilj 
2^.jj ^leSlI ^ t (VAA=8) ^Jl <> ^ (jj^IjjJI <> 5JL5L^JI ^l j3 iJI oia 

t±JJJ> (jj LjAjL (jj ^Jjil i>jj J5j CjL>-jJ \ • (jj (j^-^' <1>J^I_jjJI (j-ljA» (JaJ> 
Xljjj <UJ>jI JjjLS-l Jj ^!L>- Cj-jjJ (JjSIjJI (jj fl_jj^!l OJA .CjIjJ \ « _j »^>JI 
^^ic Jjjo <L». Jrc g *JjL-o CjIjJ>^>. Jf„:Ml (j2jj>o »j (JJJ-JI i_i^ LjJ li^Ul jl SjL-^JI 

SL>j j,-v.g.'i. " .l "j, fr , ^» . U l Sjtil (> ^L>j ^Mjj LjLsa J^jUs L^VAl-v" J I <_>i>j^l >_>jl>J 

C0jj^a5 OJJLV^ 'LJJJ Oj^ j culjj_j| ij^Ci! >"i,*.o.->.." "iSU IxaS'ljJ OjL-o cij~alw3 

^ Jjjo !^U. Ul^Sj Ujjj>o JiLiuJ dil" li!>UI Sjjvj*. (> SjL^JI dU" ejtui 



rre 



^l^jJI / ^JUI J^aiJI 



. p-lj*> J5„fi; ^yvluJ ULjj jjS-i 1>J->o Ji L . TuJ 
J >_i.u J I 4j| J&uij »Ja£ (j^rf (^LiJ-"^ 4aLL« J J-* 3- uLJj^l J ^H ^3 
fy (> ^-J _jAj 'l*0& ii-ro •• JJ Jp/jJI (> OjrW-^ 1 LL^I OjUo- y*A 

<^-uL Sj^ 4iji <> j,u5j J3I <Ujl^ isjij (VAA6) £y o» u^ J* (VAA8) 



j-ai OjLoj 



cuL^jj L^_> -Lou Lj 6^3*" ^r*^ ^-^"-J °Xr^' f J ^ £* '^-J 
.a-f^j J *Lj£JI JJl. i_u£ U5 ISyS (j^ 1 JJ-^ c^J i«jJA!l 




j 5L>JI ^^ic ^^j-aS j^iJlo ^Ijj-Jj aJiC JljJj 4jl>L»j jl>ii^ll 4ikL» <> aJST • « • 

.cjLuJIj (jIjasJIj j-iJI <> 6*>">W S U^ (iJj'j o»j^l i> i*~»L3 J^lio 

jjjb (> jj^l Ij^Oo ^Mll Bjjjb ai^-J citoJ Jul J j^il; J3 t iL-. V •,• • > Jl 
dJlia (j_^5u,.,.i <u.u..ja ciij-iJI ojL*>JI aj»o- cjj^> (> L-^jjJL _^-SJI L>jj <j^tf 

(JjJjjJI jMi\ 6yoJ> Cy> 9jr*>~> I" iwij^l »J^I ^^tx^ V 4 *-.} ^^ jlj -^ J ^^ 
L>J juiJI ijkio ■.';■■■; oJja) ^.a-uto j5j lju» jL> o^d-" °j'>*" ^*J j -' a '^ > ^' 6^ -^-^^ 



(jj^l^JI / y^jLJI J*mJI 



ffn 



oji-jij 5jujj (The Snake River Plain) ^H\ j+> J^-, ^y^j, jj£aj 
*jj>j c_u~o Lulijj ^^aJI jJaUIl <> (the Yellowstone Hot Spot) iii-LJi 

^jjjjl ^ftiaJlj cBjLxJI A^LlJI tejL*L>_JI , l.frli,,,..! (--sj^ll i-ijV>JI <> 4-uLill 5jl.fr.rfT.il 
Ojlj^> dJLia (jl Jl jj-tu jjjJIj tiabJl (jajujiL <UjJl>j *^>oui 4jjIjJI (JliLLaJl (jj jL>JI 

.(Wyoming) rJjwJj SiiaJw <> Ljlj sia cjl>j LiU>l 

U 4ju>-L, A*SU (jj <Ujl5 dUj SjljJ>Jl (jb (jj^ljjJI a..^j.Vjj (j ijjv jj ajJ>J I j£i.«-; 
kiiljj (JjJAj^j a^S t <L*wlj (_Sj>-l CjL>L*u >jlC JjloJ BJJbj t (Jjjuj oL <uLuu Ci.>j <l*ila 
pJ-ojJ Jjj>cuj (JjjujjL (jj h J J J '"" J! Jl **i c5^JI iSjJ-iil Cjljjil (jj JjjJa la->. d]li» (jb 
J-fr- > ^y~u> (jj «-Jj> jjuaj 'pljjil oia i—JLelj c Lfrjwjj SjLfiJI j 4Jai»w, J&]\ jLuil 

.(i^frJJI ^Sl 
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tjj^oL ujLjuj (jJ^^I j-^J J^~> «LHjaJd «U>y^jj>JI ^uli^Jlj objjudl 
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«L«jl>jJI SjL^aJI SjJ** jjtf Ja>}bj 4JikJ,o.U «UelJ*sJI jUSVIj Sjj*9 



Yellat 



'ilowstom 



O 



5$ 

E 
o 



a 



1 OO I 



POO* 



S illily rnelftinta 




Lisrijfit 



Hip^ zon © 
with 
warmer 
rocks 




4JL jL«uj .(the Idaho-Oregon border) c>y^.j3^ i* lj ' J J JUV Jb (Wyoming) 

Jl^>- jyiJI j^ 5-IjluI ,£^^1 j^j (JL* cjLcUjj^I ^^asUi; .iaIjI <L>^3 & *->j u^b^*" 



Sikioj cjj-SJl Jl ^->j*)l <>? (j^jjjj' p-i2Jo jjLoI **j-oj (calderas) cul^JliLII c J 111 I 

.4i>-L«JI <L«JLJJ -juJllII .*3jll J^yi jjLo jI 4A ta . U I jyu^u (jali— iiL 
Ia>- OjjjS^ Cl>l,L>JiJl ij^lj (jai^iL ,J s-lalxJl Cjjj l 4^> jjjj.'v 1 1 jLoj^l i .u» 
»j^- (jj <UjI» d>Ua^ jilaju i±j.X»- J^ tljjlj cOvii-jl <JM^' Y— H k^jljJUaJI J!>L>- 

tjj> ^^iwwJ SjJiaII j Jj>^£> t£y~*A <> ^^ 4jjIjJI 4jjISjjJI (rhyolite) cuj^jjjJI 
Y Jj5 (^JIjjJI ^ cjjjj*. cl,IjU^^I si* .(caldera) I^jjJLSJI <jj£;j iikll! <> jjj^ 

Lo5 j,j,^..fJI (St Helens) a^Ua cujL, Jj^>. j. ^a« <jI£>j <> ^-^ ^1 p**-" 

«jj>- 4<LLj (jjJI JjjWI lji.tj^l j^JL (jjjiio (Seismologists) tJj^jJI «-LLc 
5JLs^AJI d.LjjLJil Jl ii>LJI i*«jJI ^o <u j,lko ^jlllj LulJJI 4jjISjJI liMllj Lclil 
ji- ilSJ I Sj3^aJI j Usui jiLu ^i!l LJljJjJI cjL>jII JL*ju»>L diljj (jjI~«jL ci-vJ 

OJjjj-jj ISJ^I jji»*^iJI iikla (jl ljA>-j ji »Jbj cijiljJI iLuSJI j jjv.^.1 I j L^Jlo OJjUI 

(j 4J»»I jjj llt/V." VpjJJ 



(1) Christiansen, 1984, Yellowstone magmatic evolution: its bearing on 

understanding large-volume explosive volcanism, in Boyd, F.R., ed., Explosive 
volcanism: Inception, evolution, and hazards: National Research Council 
Studies in Geophysics, Washington, D.C., National Academy Press, p. 96-109.. 
Newhall, C.G., and Dzurisin, D., 1988, Historical unrest at large calderas of the 
world: U.S. Geological Survey Bulletin 1855, v. 2, p. 755-772.. Smith, R. B., 
and L. W. Braile, 1994, The Yellowstone Hotspot, in J. Volcanology and 
Geotherm. Resesarch, eds. D.P. Hill, P. Gasparini, S. McNutt and H. Rymer, H., 
61:121-188.. Smith, R.B., and Braile, L.W., 1983, Crustal structure and 
evolution of an explosive silicic volcanic system at Yellowstone National Park, 
in Boyd, F.R., ed., Explosive volcanism: Inception, evolution, and hazards: 
National Research Council Studies in Geophysics, Washington, D.C., National 
Academy Press, p. 96-109. 
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EXAMPLES 



Mono - Inyo Craters 
pasr 5,000 years 



Mount St. Helens, J980 
(0.25 km 3 ) 



Mount Pinalufco. 1991 

(5 (sm 3 } 
Krakalau, 16S3 
(18 km 3 ) 



Long Valley Caldera 

760,000 years ago 

[600 km 3 } 

Yellowstone Caldefa 

600,000 years ago 

(2000 km 3 ) 



ijjjuuL l^Jwj 4JuUJIj 4jjL«JI ^a^l^jjl »L>^>i jJjj 4j>j\JL» ,jjjj i»K>^ 



ijjiljjJ! / j^jLJI J^sill 



ft' 



BIG YELLOWSTONE ERUPTIONS 
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2.2: lytilHon years ago 
■~— "~ cubic kilometer© 



0.6 Million years ago 
tOOO cubic kilometers 
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s % .2 Million years ago 

2SQ cubic kilometers 



f=P 



Mount St. Helens, 1 &&0 
1—2; cubic kitometers 

Mttfefted frcrn Williams ar.d McBimey (19?9|. 



o}d j jj-jjL JiU«JI oISjjJ'j j Jui*a ojL» jl^tf 0# olsjjil! ooj Jjill &>^ 

4Jj-«j> *$yl\ (jji 4jJLcj ijjikll Sjil L y»iJ cl>j* jij c Ljjjaj ^Juj • SJT "\ • • JiiJ a>lj 

li">UI *jj»o £,1 U^Sj Lola t4jjjj>J Jj"ij dJlia <ul y^ .L»L>w3j m±J &# y^-Lio J^A? 

lifts 4jj.cv.JI CjUUUI jJlC i-jLjul! oldl dJ=L>jJ JA9 "}L*3 Jjl>-jJ lo liftj ix-<jJI (jj Jijjsjj 

.4jjI£JI J-aajJ 4j>j^i. c^5j ^T ji (plmJI (jl (i' tjl^AJ^I Jj5 U i)L> ^Ij^l ^-ij 
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&S\jj}\ / yojLJI J^jiJI 
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(jjSI^I / ^jLJI J*ai!l 
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4j5jj^I ibjliJI ^ jjaiill yj-oJj u^^J 4jujliJI jjjIjJI ji>Lwj olijli* ^>jj Jlial 
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&&\jj}\ I j^jLJI J^uUI 







(jjSl^jJI / ^jU! J*aaJI 
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J^jjL ifljsuw Ja* 4jl>LJI oUlj fjJwJt y^pJIj ^^1 S? J 'i^ ^ ol * J^^ 
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i^jiljJI / ^jUI J*mJI 







ijjiljJI / u*>jLJI J^siUI 
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ojSIjjJI fy (> JjU (jLS^j o^ 1 <> j.UVo* * *-V> « • * ^^ J^ J-^-* 
JLSjJI jLjJI jLilJl Jl jL>ij"^l Ija ,jjI j3j '5jjj^ *jL$-^> 5jjk> jL^ajI J>\ <L9}Lj«JI 
JjuL cu^aiLi-Jli ooj"<ll 5jlj^> (J* cdjj'I <UjAj i_i.->. Jl cdjI Ijj> iLjia euliLui 

O J J-oj UJajj ijJ>j "jl SjU-*- <L>jJj '_>.IjL« (_)J>li>o2 (J J I Lm (j.io.fill «-j»i> i - !.•>■■•>■ 
ids' dilj (JJlj i_LuaII J , T - >5 ... g> . l I Jjii |jj> jL> (V^li* JJJJJ tj**i ^m 4JJJJ <L>j.) 
SJaJ JLsJI j^jlwIj tCl)lLu^«JI CdLJjLSj djbLjJI CDto Jl Cjjl 4- u . u ij,l£ Jv^-kI 

.dljjl ^..ti.t.11 (jj HSU jIjlpI cj_jI (jjl Lm cdIjJuj 

J 4-ulill LuISjjJI ajLsJl (2>o i-',o.o jIo^jS" Y,A* • (jj J&\ jLvij^l lia > sjJ 

(j^SJ iiw vo, > • • Jji jLvii'il J-SL9. Jj .(Toba caldera) Ljj o>j ajl^JI isiji 

CjLjj^ jiLsl Lajj <GI Ojjjil 4JHI-V.0 (jja .OjJ-a-^l (jJil Y-ll Culal-JI J j^^\ jLvAJ'ifl 
(_>iwL>JI <Lwi (jj jj£\ IJAa talyPaLjS' ^ « ^Y jJIj^o jJAj dlCu uSJ I (_>Aol» (jj 4 o.V.^ 

taWAr »Lc (Laki) ^^ (^IS^j La.j £bU*)l oj^IjJI ^L>^ i> 6*" 1 <> ifljJSil 
jj^jj J^cvj LxL. Ljj (Toba) l>y jL»i3l .^a^o »Lc (Tambora) Ij^b o^x? 

jLo- J jv J I jj-cuajl jj| Jto Ojjb (jS^L) jja 4_>&io ^J-5 ( Jj f tj& Ti^J^i O'J^-' (V^^ 

.JijjT 



Toba = 2800 km3 



Yellowstone 
Huckleberry Ridge Tuf 
= 2500 km3 



"J Yellowstone Mount st He , ens 

Lava Creek Tuff _ -j j^g m> 
= 1000 km3 
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^IjjJI / u^jLJI J*ai)l 




Ljj IjjjJlij 4j&ul Jaj ,jP ijj^s 



j jj5H\ jL^^ll >_....■,. ^jJl (Toba caldera) Ly IjjjJ^ »j>-j>^ j^*j 
^Ijjso jjaJliLil BjL^^JI 'Ihji f^N*- j-^j ' ^ y Cy> j^^' '*j** , '^l Oj*^' "V — 1 1 cdI^juJI 
W • ) pj3 0, W J J-^y ^ duj^u 4Jj i {yj>y^ T < X W ^1) Jju> A « XV 
4,0, V./> cjljLjJLil ki>^U 63^ 'J-^'j^ J-^A 1 Ij-jjJL5L!Ij 4Jjj«JI ai» ciu_j5u jJj •(>« 
Jji k±>ju> (jill j£>^!l jL^ii^l .41-, Vo, • « « JjSj c V* •,* • > t Al *,« • * J >_ i . l ,. ^ .-> 

i«SljJI S j. c> . J L i u -- v j' 4aL>- Jiuiuj L>4J' V 1 *^' J^^ Jl»Ju>JI *-i>jJI roJl 4l~, V0,« « « 



^IjJI / u^jLJI J^mJI 
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6f^ i>? '•>>• Uluan Sjj>> 4ji>j Samosir ijjy> Toba caldera ' 4jaj^> 
£o») »ji3 ^,fo« pUjjV Ji&l ^ ^iu Samosir ^ Sjj^uJI *-jlJjj .^«iaalj 
. caldera JJ ^jj«JI oiwl^JI JjJj ^ jLxijVI jju 5JLsJI Sjj^JI od&iuj (jJw 




.»^^1 SJ^>L Sjj*aJ! tjl^iJlfl jju cUSLaJ ^yjJI bjj 5 j -c»aJ Sj^o 



4Jlo J-*->>J Lao t «-',»5,o jioiLo Y,A* ' ^Jl«J>o J-^ v*-" 



Si i ji^ju'ii 



f**» 61 



L^l»Lu) jjij 4ikl« (Pyroclastic) IiSLjIw^jjUI «j»JI cikc jl tLcjj IjUiil 

jjjjo jjij fLajjl Jj J-^>j jWlaJI dio—j '/Vj^ y*^^ Y , , ,,, (_jJl_^>-J JS^I L? J- C 

^yic Ui .(caldera) IjjJLSJI o'j- 1 ^ ^-=>j*J' ^ Wy ^a^-" <> Cr" * * •) p^ ^' ' 



ji>J\ (jl jl c(m v «) *Si u* • 6< jj5^! J-aj p-»*JI >ii»- o[* 'Saraosir s^- 
l>y j\j>£>\ (> ajlill jLjJI (jl t_iJu5'l j5j .(OjUJI SjL>iil cjL^jJI 4j>L« i_Jl^J (_yJl_p- 

Ji-IJI j (>&£ ^jicj c jifrllj JUiJI p±»- ifiLio j j^kJI jLcl J i«JjHJI b}J CuljL>^l 

Jjj ^,V • ^Ijj- juu Jlc til cjMJI j3-b (jlajLS' o..) Jj^ r«« ^JI_pJ J^y 

jL^II <jl (Chesner) _yu-i>-j (Rose) jjj oULJl r/5' £3 -ky l>? (J^3^ T\") 

jas uj^p-lj (Ninkovich) ^^jSlu JUJI LI .iu-jSlI jytJlj L-T-kJ/i J-aj Si buj 

A' J! ° • ) iJ** ° ' d! V ' OH U J-'J -^ jL>^^!l j^ac pUjjI o 1 p^VA j»Le \yjj> 

j.uuJo-j (Rose) jjj (jliUJI <j£J .b_jj (j^> i 2 ^" <> j*-e^l *>>JJ <j-^Jb (ji*^ 

,ji L>Yu,,.l c^li^JI jL^I t^L JfLio jii\ ^LZJI JliLiS iLU Ujj juuj (Chesner) 

.jSSi Ljj jl ^j\y,o (> jSSSl Ijl> ^Lc £,t£ t>j^>all lia 

<GJuj L ^ ■■■■•>- bjj j L>jJ_jjJ>- SjLpwJI i-il-xll j <LutSjJ CjljbviJl dJLia <j£j aJ 

s " * * ' * 

La^ai-j 5^3- bl I jyax\\ j Jj^j LtfJ cJa- jl t Uj^j ikuSJ SiJaill <jll ceuLJjjJI 

Jji J-a* jjJI jUvi^l LI .p\UVj iWY-W* cn\l t\A^Y »l_^l j 
c4ijjill <ml>JI 4ju5y <>J> aA^II La (> >j 5L j . L .. ^y> ^ tij^ 0^ 4 ^-> V°>" ' ' 

c(rhyolite) cu^j dUJij c (calc-alkalic quartz-latite) out^! 3^jl_j5Jl Laj 

.(liLJ.;,^ '/y\-'/. 1A) ChW rj'j^ ^hW^j 3 V 1 -^ WJ cHJJJ'j 
the ) LuLSjJJ LJIjJj jk>Slj jJ-g-i!l 9jk«_j-. ?JL^J t_Jj5 by 4aLm xJU 

(Stratovolcanoes) l*i»waJI 6j5IjJI o' J] ' (Sumatra Fracture Zone (SFZ) 
<> 4jjIi» iiikjii oia j (jj^lj^l . (Sundaarc) ljjj~> ^y ^y^y <> l*jr^ j^ 3 ^^ A 
4.g>o.l I 4aLj.1I dilj t L—ljj^l o^vLaJI ol>j jjifJI - Lc vJI L- v -!.8..^J Luj-jJI <5_pJI 

. 0> (the Java Trench) 5jb> jjI^o Loic cJ^o ^l 



(1) Knight, M.D., Walker, G.P.L., Ellwood, B.B., and Diehl, J.F., 1986, 

Stratigraphy, paleomagnetism, and magnetic fabric of the Toba Tuffs: 
Constraints on their sources and eruptive styles: Journal of Geophysical 
Research, v. 91, p. 10,355-10,382.. Ninkovich, D., Sparks, R.S.J. , and 
Ledbetter, M.T., 1978, The exceptional magnitude and intensity of the Toba 
eruption, Sumatra: An example of using deep-sea tephra layers as a geological 
tool. Bulletin of Volcanologique, v. 41, p. 286-298.. Rose, W.I., and Chesner, 
C.A., 1987, Dispersal of ash in the great Toga eruption, 75 ka: Geology, v. 15, 
p. 913-917. Simkin, T., and Siebert, L., 1994, Volcanoes of the World: 
Geoscience Press, Tucson, Arizona, 349 p.. Williams, M.A.J., and Royce, K., 
1982, Quaternary geology of the Middle Son Valley, north central India: 
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jj>I (jlUJ ^Ja-, ^ (jj^ljJI ola Jio jy*j tLbJI ia^ US' oUjI j^JI J L^J JLSLilj 



. ( _5__ > jLiJI jloii 
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^jjuitll j^5 C^Ltf obajj 



Implications for prehistoric archaeology: Palaeogeography, Palaeoclimatology, 
Palaeoecology, v. 38, p. 139-162. B * 
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(j^l^jJI / u^jLJI J^mJI 




jjIjLjJLj UjjvIjj^L* jl^jJ «LHjaJw 4kjj> 




j5-),.Ao jjj j IjjjJliLajJIi o^j^ 4-Ajd 






C_>Ljl*ll (ji ojjl JlaJI j Cjll)_vJI 5-Lic jJ_}I __v| JjJ^>- (jjJ j_J~oijjjJl JjHj 

(ijl^ill _>-wt>JI ijuSjj j Jjlkj iaivJjl cL.jl_pJI Jlfl 4°^^ Jjjj- <> J£uj 4j5IjjJI 
jJJAi 4-JjJ jlfij .(jiwbJI lift J llt-ila _>C ^jJ^L l5_j^> J^w iai-vJ __£_w Loj 
pjjb' «_*_». (jj «-|j_ul <jl_SLJI flj>o j ^liivj-l lllla _,l Ukuv^ 4jL!LJI ^_>^*_iJl »y>^>- 
.(jUli-^JI idaAJ) a__.L> 4_ij_ijJ| ejLtou>uJlj CjU.o. V >..aJl e-Llp _uP cJjJV. b 1A3 (jw 
4_u)l .lie lla-ULj CjL=>U_*J-I Lj_3l>^ *ojl-JI jjuS <jl_wJI jjJ 4J"}U a-jj jlcj 

(_>J>Ijaj^I i!L> 4_uiu l_y Ij_»- JJj j._c j-iJI <> ,££ cjl_=>liL>l^l ola (jl (jjjjj t^ly" 

Jj«_->. jle J__5_vJ ej^bvJI oj_!> (jl Lj_»-j <_Sj->"-JI JJUJ .BJjkAo 4j_-I<L. CjljLj, Jjy 
«-Ll___,^l Jjyj c»UV« • « ' Ja5 J~cl> Is LglL-j »aI J_>l (jlf 4j_»-1_j 4l*jjL vOjI^S" 

.LujjjjJuL 0jj2Wl«J J a- Jj .*J 1 [jy (jlSsJ (jLi dilj i— LUJ (jl JJVa 

t^*l>Jl (> JLJI <jl___j jIJlKJ j p^lj o-ilu J-cl> (Jjl^JI Jaj-kdl j l_u__yj_jL Lai' 
(j_CJj OJJ-j jbvtl^J Jyu *i dllj v^-J '6^1 d>? J5I J! - «J T ^U (> j_5l (> Lij-iJI 

J-^ _r^ -K^ i> 5JUJI ojljjvJl ojLvjJ J^l3- U L-L.I l_$i«j <lL,yl)| <J'l_ii»J 

> . ' ■' v .-. J I e-lj_v (_>.'■ o,." l l I Ojlj-^-J 'J-o >— ' --> • ■>■ i_ i . i ,.. j . i CjIjjuw OJuJj CjL>jJ j«> (jj 

.OjjJ*-^!! 4_ij. J . > . l l jj-axJl Jj-_x_vJ i_iL_j^!l j_al __>| 

<da_j l^j-il_jJ CjUjLJI 0Ju% JjJ-^Jj OjjJaiJl jlj^^l oJu% Siyw Jj<j c-LoJbJI «Ls 

0J L;j l> J-^^r! L« 6'j C^jJI LtfJ J-^J -^ ^L-LJI jaUI (jl jijjij ^Ij 4_jjUJl (jUo-^l 

y^ (> J**J >-9 4_)akc "iSjtSJ 4_)_JLo _^A »^jjl <jj«_uLJ| liijI^SJI 4_u5j C&ij JJ_: j 

Jj (> J-o-w U jLtlcl (jS-vj to-ljiu^l 4^uiu l_v (jjiwl Sjj jbv J-Ciu JjJu _, !<-, -I I 
.cjIjjJjvjJI ols JJ (> _^a . Y • « i »U 4jI_jJ j jjj-^I b'jko^- JljJjj l5j->j 
(j^-_uL (jLSjj Jl j^uio 3_uj_»Jl (jllo-^l ILii jbviJl J cjL>o-i_yi!l j_5l C _>5_J 
^3^'^ jU^JI Jj_vjj LSjjjI J5 (jj__v-j J5 0. jl>J SjL^-aJI elivjl Jl iSJy~* (iJJIj 



^Ja (4j_jJI 4j_JI_j ^Tj«JI (> ijjLvcJ cjUuj) U_J_ !__!? _MV-i «^l_JI v li<JI (iL_uL,"j|lj SSIj^l) 

.OJJjJJJ 4_wl«JI k_xi£Jl jlj 



for L*£LtfJi / a-jLJi j^iii 

J I. O ...... ; OjL> ^ull Jiuii' Ji (jJI 4jiljJI ijJOxil IgJ&Loj ^JjjJI 4jj_oJ>- OjLij jjic Jaxj 

L^Jus -ai. c^jl^ Jj^>J ^jjj iJ_^j Liu L£ ULL, cjjI ^1 (super volcanos) 

t— LUuu <CLoo (_$j^ijj| (jlL^JI (_>i>lyi3i j_$ J L> jj} Jj ■ Lp'.USb Cliljlia CuljLa^-j JjJ jJJ-"' 

.dilj jj^j ^-lill j j^ijj LS a ^'3~ J ^3 ^J^j <->* ^' *.''*'' ij^" ^j^' Lf^LjJ 

Lib (jjjiklo j ■±£X-H (j-*jJ CjJj J jt>iJ}U iiaiwfU O^ij^ 4J}L-»JI (^jSIjjJI ola 

<>* J^" c£^! j- 4 ^. ^J s-UiaJl ijfj US' LSI t^l cLIjj^S!! Oj-^j ^! -yj^^l ^>y 



£UlJi=Jl 



luUJI giytfl 



4^UI oljj*JI 



^Ijj*ujJI 




n limit J i i fill 



j^Jl« c> ic>y i-i.Ia,'u r-y$-\ Uolc ijJuJl ^JuJ jy£Jlj cjIjj^JLi *(J^I j-*^-" '->-* 

LuUJI r'j^^l 'jL*^' y«^g cjL>_^o J ll> j--v- u .^ J-^aII lia .!^5j;t>uJI 'GLj^JjS' 
.(^Uj-ill) Jl ^IjLJI MUL <uU ^Lk^l U ji Lull I (jlj-t>Jlj 

j* ^>Julj jJI LjaJIj 4j»jj«*JI y>oJI T)y>\ 6-° 4-1— **J— « 6* *jl** ic* if*^j~ - fr'j^' 

.CjlkyKoJIj jL>uJI J ^>jL>JI sLyaiJI <j* t_i.g..f<1 1 JsjiL* jl (JjSIjjJI CjIjJJ jl Jj)*ijJl 
i_JLaJ (j>» JlSi J^>*J '-'■>'*• 'li- 5 ^' Jsu-X*!! 4a Lu .o J jUj-j r'j^' OjAlb CjjJj> yS-ij 
j Jj-w jljul <jjj i_ysjuJ <LJL>LJl jLUll jli BjJbllall dlto *Sj IojJlCj .«Jl*JI o^l^u 
Jua L5lj-> (> \jy>^> Jjj>J jl r'j^^l ^J 6^!J -*J^" LUL> ii>l>_jl t<jL>"}ll <_>iuij 
(jjj JjliJIj . luLo (jjjAc 4iL*J Igj i_3JJU (jlj t lib (jjj-iP Iflo 8JJ>iyi (jjj tjjjjil 
<j* (j-uJj o&ji\ i£y>- yrf A8JL..K." Jj^l 4ilk (jl _jA LoUJI j^>oJI r'j^'j (^^J- - r'j*' 
tjjLojL-i 4_u Jl (L^plij 4j>_j1I Lj3 (Jjj 43 LJl (jl) ^Ijj— r'^*' Jjk J-^!J .rlijll 

.iLolS" icL» Jl J-^l; j3 l$J 4-JLiJI 4j>_j1Ij j^Lij— d)L».j-5 lS-^* - ! 6^ <>jJI u' ^ 




(soo-NAH-mee) jl (soo nahm'ee) ^LLJl -JLtuail jl (_*jj*jlU jj*3 LJUl 



Ja_yL»/ ^JJ-jj jl JljJj V't u *V ^! J^L* L$ J- 3 "^ ^-iljJa-iil JjiAJ CjjJjj ^lll CjL>j1| 4j_aL»> 
4jJ>vJ> CjLvjj J^jiIw i_)ljixj)2l 4JjJajj (jl (_5jjj_i Uu liuji ^J-^ ^ <Ui»v^> Jj5 

J5 A< • t> _>iSl (j I icL-JL J_u <s • •- to « Jl J-^Ci js c^labxj'^l ^JSj j3Lu_ 
cjIJ cjL>j1| eia <jj5uj c 4Ju3j V Jl o <jj -tjIjjj cjL>a!l (jjj Ojjjj ticLJL 

J Jio O > « ,jj jj^l ijjj Jjj L (_$jLjjlC^!| ^jljj-ujl j jjj V ,_ \ * dhW rjlj^ Cjlelijjl 
Uvjjjj' L^jUUjjIj lfx£j~, Jsu r 1^9^11 °J-» . U^»-^ 4.I,^V>.V,H (jjJI ^jUj-jjUjII CD^Lv 
Alc (jJjV' (jJlj^-) ^J_j3 \ * ' t>* Lfclijjl jjjj ^1 r'ljJ^I LjaCj .jiSl cj^sL, US' 

ixk^jj-j jl c'icjUlj flijj^l SjLj its .illj jIjjjj tJjU jUJ (jjji-i /ytl^iJI L^Jj_£5j 
Y- (> jiSl Jl J«eu ji 3a£ ^jic 5JJ>.|JI jLLlil j [>-uS IjLo J-a>u~j ^LUJI 

. sJJjJoS 

; L^lo 'jj-«l OJaj OjJfcUaJl ojjb jlx&j 
J I <>*"■*" ^J->^ (JljJj V^~ V *^' Cjl>o Cl)LljJ=ui>l IgJw diLu^u OJlC l$J.^ 

L> Ijl Laj^i- iLiLJI djUJl ^lu-u jl tLulS^JI ^IjU^lj lxJ>Ji\ c^ljUo^l 

.5 >jjlS iojLS 

t_3 2l jl CLilio (JjlC <jj CjL>ljk^>^!l dllj' (j£ 4JJJ.LJI jrljJ^I (jjSj Ijjj (jl (jSju . Y 

jl SjIjj ^e 4JLLUJ LiljjL>JI l*. u kll jlcUj jjj cSoLs-LJI jLliil ^ Ixuy jL*Sll 

.3 >sLmll CliLvjil <LCy*>j f UjjI (jLaij 
^>-lio i_)b>woLS <Lulll ij\j2*}\ »jJ5 (j£ j^jjj /JaLSJI j CjIjjjaj Sj^ J-^l>0'.V 

.«-UI (Jji-U j 4jOjUl CjIjJjAjJI diljSj L XJ yM JiLij Ujljlol |»J LUJ 

4JUJI CjLjImhII CjIJ jLibijil jwill jjj 2J_oLj Jf-fi.; ^olJj~»lJl Cl)L>-ja J-eu.l 

(jl (jSlaj 4jiLnjil CjL^i- Wj Ij ajiJI 0Jj>j c <UoA>Jw oLjj CjLjjLjj (_5l C1)LJv1>Jlo aj (jjj 

JM * CfcW i5 J ' pA!^ - " - .' j' l$j^-^Ij oj->ljJI (jjj <l»5j ^ « Jl (jj (jl<L» <j I j <j13jl>o 
o^ J-^*^ ^ w-^ lJj*" ' t - : ? , Ty-' L»l <jjSj (Jj^xjJI jII «-LjjI ipuijJI jiSl.o 

jl tOjJjij jUJLS JjSjJl CjljLviilj e-Lj^SJI _>jjJj (> ia^wUl JjIjJkII v 1 ^^ j' c ULaji 



4jjJil sLlLI i_ij«i jl t±ji>JI 4j>-jjJ 4jujjI jLSuLJlj Jj^iuJI ^^J-^-) 
i_JLi5 JA9 c s-LII Cl>J a5 ^ ^ oSJJtll (jj Ju ^\S (. Jjill lift ,jJl»J (>» i-5 j^J LT^J 

.till Ct>J (> -U-ijj Jj^JI Jiu lS jl*- c4j3U>| CjljiojJaS' 4jMj Jl C^ua-lia-^ »j*3 j 
j^Jil (ji>j^l CjULb aj*3 .4j9jjJI CjIjJ^I qj> iCjjJ*j> i_JL)i3jJ lltle SysUaJI a-fiJ ( _ 5 ^>J 
<L>jl3 jroli*i> ,-Le Jj t(j%j«Ojy Ui'lju>- CluLS' L£ toliLaJlw j^-fe j-ic i_MJ 2 oijil (j' 
ll^iuy y£ Ojljlill ~j>-jjj -olJLoll Afibu >wj -*(e^ J^ O^' (J-^' ^' (*^ :, '^p*i« 

j»~> i Jjjwj L=>j£ *- iyj Mi« jjj>-^I >>^JIj .^illJ5 ^u-oli Jj5 <>» cjIjIS (jfu J JUJIj 
^) rjj^ ^ a $''.!.' J"^*->>' £>■>'' 1 1 6* a^!^- S^* -^ j^-^'j j-* 4 <j' i_j**i '^*3 •'*■**'' cP 

^isj c (_ > .i,o,.,vi,l I Jj^-j 1 1 g . . < g *> Jjj* : JLSLif i«jji (J-c jj.aj oij*il (jl cj-u US 

CjI jllaj (JJJJ J-°>jJI y U uO- 4jji3 LftJjLi (j^Sj^u J jl tjjj (Vj5 ^ic <GjL> 

.(jLJI (jj Jj-^JI J^-^J 8ylb Y * >j LjJ^*- V"\o \^j3 
jl ta^^wfl.11 Jjl« i-uL>J^ ilj^ cuuu.1 ^Aj Cji^^YVo^ La^Ja9 iLy SjS' (ji>j*ilj 

jJiS if^UJI oi^J (jLS' Lo^j . (jljjJI) 4-f£li JiLi Jl vj^' ck 'p-^ 1 s j^ J^° ^j^ 1 
i_J) zhs Lftj^Jil L^ c aS iA ilLioj ajjilll dlLl^i C(ji>j^!l cjJIS dllJ5 (jjjS' t_Jj jjjj 
x f y « « 55U-u ^jliJI iJk«il 5ijL L^l>j jL tThe Core .(<>>jS!l 
(jjjj^uail JiuJIj Jj.^>JI (>» i*jj^ ^3 6* iijSj ^h^j^' Sj5jli j^«JI j LI 

Jl)Jl>JI (_y> Sjjj i LLj i_JjLll Jj t AJLcKa ic^J jj^> ' <J jJ-o 4j>j-> "\ ' ' ' ^>^y > ^J-^ 
oL>0'L> jjJUj t^JL>UI (jJ>ji\ (j*Jj-i) (T* ^flUI Sjj^uail <UjJ=JI slftj cdL-LjII i_aLaJI 

4.u.i.jJ?LjjLLI JULuJI Jjjj LjJIjjj (jjj t Lk-j j 2Ju», t_ill (JuL J5 L^»L>ol <- 'J , ii'i.! j cjj>Ij 

iiJ'i Uai^-j )> tili'laJI ojfJl 4*ii (> (ji.j'ill Ji3 ^IjJI ^jJl jL>o ^1 i4JOjrt&\ 



(1) International tsunami information center.. 

http://www.prh.noaa.gov/pr/itic/library/pubs/great-waves/tsunami-great-waves- 
tc.html. 

.r • •£>/• \/'o ..(4iu)i/Lc>-y.'i*uj »£t-loii uji p^M) ,_jJj- yaJL»- 'jLl-Si ^jj-j (r> 



vJaili «> jsjx; 2JLJI oiaj (Elecrtomagnetic Shield) <. \j^p>\ y.yti jjjuii 
^U-il I L_JaJiJl j jjjls- <> uoyti <J o^jr^i U^ilijJ i JU-ill Jl <j^>jS!I SjSD <-^>Jl 

SLjvJI jjj>j j»j£.j .SL>JI cuJj ^jjvjliJI c-jJI 2_>L>. cjj>Jj _j*i;jJl ~&y* <>j 
^jJl jiIjju - ^ Jj ljuo\\ ax (jjXj 3jl_p- 4j*.jJj 4j>.^j 4J^! (jjj t^jjil j^ii ^ic 
■ fy.yti UvjLaJu-,1 j L/U SJLSj iLuL>JI ola cjj^tj U5 <.Ji\£\ ^j-ukliill {S >j4^\ 
jl UjJa^jJ Ul l, ^ ,oJ fi .mj (j^Lill j^-ij "^ c JljJj (j>i^ j^JJ Lj_y-' u^j^ll o^y^i 
I Jl 4j'j_S J^O j^jjs. "^j ojLc JljJjJb yaso ^ jjUu^li . .5J_jaL jjX j^Lllo j LvjjJJvJ 
IJ^ J ^L>J-> V ^jic 4j_jS Jjji" fe>. I^jjS JljJjJI jJJ>JJ .j^>Jj qxUc-o-' CjU>jJ 

.^UaII 

'irtjrN '^'l p^l Jj-L- 2JU5 _*ij --j^j a-b^ u^ ^j J A,^ ^jJIj^ 4j-jui 

^j J vv-^i 'l5-^-1I -Ujj^xJU oUIjJI jjj>- Jl ^!LS JiLulj t L-^jjJj JLi S^k^ 

.jj^Jlj L^jJjjJIj jjMjLjj LSLi^Uj^ j o^l JjuU o& cjji-,1 ju cjU>jj 

cUx» tOMuJl -J^l JaAj jJkJI 0L0 _yik; Sjj^oJI Jj^jJI ^jJl> jjusj 

^uK <y>j- "Tsunami" ^Lyj ^si isM&c LuU L>iy ii^l Jj^Jl ^^ 
^jic j^Ijj^I oja jx>^Jj tj^vjJI oLo (jUci j <jj£u t-^yljil ^1^1 ^jJuijj J-^l LuLiL 
^ « • _pj i_uojj Jji« t . j f . ,^u fUjjL. icLJI j IjiojLS' ve«. '-Uj-^j Jj-Ij^JI 
j5LJ». <> ^oii jSUi. Jl j^t; ^UJbj j^LLiJl ^> ^j^ ji» J5 ^ *lil ^> (jJ=» Ji 

U>1SJ L^yjj gjy,} CJjJjJ JjJJ-jJI c-U^il ^ CJ^J Jj^jJI (j£)j .4-ai; JljJjJl 

L_yL, culjjib Liulj iluli^l ojIjjSJIj to_^JI cjIjL^J^I U>JI eiLiu t^-Jj^l 

. JjUUli" LuLAiJI .Lc>.^l 

£3j lj|i .icLJl j jio^ A* • Jl iJjLJl Lo*J| j ^Uj^ ~\y] lSj», J^uj 

^y, LuLUl iouoWl Jj ^Uj^ ^i J^u t4ol.j^S!l <^xU>ji ^ iljjw j Jlj^lj 

^U_j~/ CjU>jj Vj^ UjJ£j .4jUJ 5jjlk>-(^LUjjil jjjj iLs-^l 4i__yLujj L» Jjl j>j J 

J3 Uiis .oUJJ Sjjjui 5j2j *i»x; L>£J LjLc Sj*.^ jJojj Jju l^Xe^ ^ls UsUJl ^> 
L^cUjjl <^il c Jaj L^iPj-- (jli j^LLiJI <> Uul^osl « ^^ cjU>jj ch>j oLil jj^ 
^j^j' (jJ^ s jJ^ u^ Ltf-Jli t^lyiJl v^ 1 UjJ^ ^IjjSJI dib Sjui L^s ^>j .jIjjj 

Jl jj-LJj-i j^l^l ^UjjI J^uj .L^JU^L ^Ju j,mJJj Jj jbv-iSlI p!>LJ3|j ^IjAll JUj 



(jj SjJjjJJ .^IjujjI (JJJJ l.^-'i.u J al Vu,o."J I ,r*JLU *■ *£» " J - " '- ' - ' I SysUaJI ft $ i" ^SJ 

jj«jxj jl o-vp '-W***" J* u(" jjJi c 4i.;i.yJ I »LjJLj -jj^'j "^' <^° J rk^" 

--vvix.J I 4JLJ2JI ^JLc >«£ujij <LuL l-jIjLu (_>ijJ>J CBvuaS /t'j -0 ' J-^-*' /J* 4_*i3__< 
^ LjLl&P ^^lLuUI JI r--^>u «- LJL 1 -rJa— < Ci>o tlJLJI Bj^>l> Jj3^' ' ^° cr 1 '^ 3 ^^ .4j_>waJI 

JI L^clijjl J^u tL>lj^l Jy <jl -_>j-JI -JLaUIl --LjJJ ijSjj L5 3j5I^JI bLII JI J-=u 

l Ap Sjjli '-ujllI i-_Jl*JI r-lj~>^l oia (-!>■ t<j^Jj .i=Li-*-JI oSj£ j yS\ jl lj-u f* 
OjiJI JjJk IwjJ d>JJy« L_i->jj ,-jJI ijj-vJIj JlLI rU->l ^' . .-JLlsaJI bLII lLLjJ>u 
JjuLi L5 LLj ti=u_*jJI frli JI J-_=u (. 4_uL CjIjIu Liui jjjj" ^i c --x.oj'.l 
"- t4_uuL>JI jj->Jlj --J-I 7"-U->' 1_9!>L> , J-C J C CuUolja-jjJI r'j^' ij' ri* Cj Uo Li a-jjj I 
^jJI «i_JI ^v* (JJ -Jjjj* LaJl a t(j-w_aJI jl jjjUl 4_ujL>- (j* <UJ>-Li!l _uiJI SjS (jj -Jjlu 

jl <jlS^j uIjjj &£■ . ' UJi c.'.b- j i, Lttu Lpl L5 .jL>uJI $15 clv! JljJjJI lfjjL>u 
J «ijjj' "LwlJj-jjJl -.-Ito".! (jL Lie .«-Ul clxI ic^ji j\)Jl cjjJj> jl dJj-u iajJLj 

*Ul l-JJo l^.".Cj^ (jl (J I licLJI j jIojLS V' • ^ic -UJJ <-Cj«*u L_jll u .- v .oJ I jLlCI 
I^jlClw (jj ia-C^jJ 1 ^lc t BJtft 4_wljj_jjJI -»-lja)'.l <ji-Jj ,V£V >«-U jjj I Bjjlb -_Cj__« -ftLiu 

-j<-iu SjLc L^elijjl jjjj "_ LgJu b'jv>ljJl i>jili .-JLwjJI oLil j l^k» J5L_u ". t-_Jl*Jl 
jIjj>JI Jj->u Llo t IjiojLS Vo * (>o ji5l Jl 4j>jja1I oLil j L^JjL J-^u ijjj>- j '.jliol 

LI .oLuu".! j£j (jl (jjj (jj Bjle 2ju_yJ| oLil j jjw L$Jl i»-j--J Lajib L^-l9 jJ>uJI -rJa- < 
(jl (jjj (jj J j . l >.oJ I jjj .-l',a„--i,_i L-jlxolJj..„rJI p jLmjjj >— 1 - U --J 4i>waJI <Lil>L-JI oliil j 

.OjjJlo 4oJlC r'j- 8 ' SLv9 j^-tuJ t Jl>I L^j j^-iu 

Bjjjll 5jLk!l JiJ ^ic Bjjli ^i t Ijl> Jjj1» LiJ-w 5jL>Jl ^Lj—uJl r-lj^l jj-jjj 

jJUijil BJuju lZjLwUj-jjJI (jl . lZj I jlu jL£J I lJ'-I AJju 2JL<j Jl JsujvjJI j lftj-U3_> (jj 
jLjulj i_i-AjL ijj Jill l-j Lj L j-jjJ I a,.....LJ ^JJ^- j «• _>Lto J-YVi; 4jJL>LJI (^bLlil l_ij-Aj 
jl) jjviJIj jLjiujilj jJajJI :,Jj>Ijj l±j^Ijj L^jj_iu tljul Cj L-a U j...i. "i J I v«JJ -(Ihi-^rl-i—"' 
Jjis ( Jj5 l-jJJXj Jjl 4ijj>Jl JjLs t^>oJI fl5 j ^JJ->u l—i I jla-^ I (J I (_SJjJ Jl .(jlji)!! 
4JLwj<J| J=uJ>oJl bLw jjJ 4j>jil j-iuJuj .^JjS^I jjvj bLo (jj <L3j3 L AiJ Jl t fjL«o (J I 

(jj£-> tL^clijjl i_i*--5 *\ • • Jl L^J aJp (_L_u ^liJl t-.-lio'-l sia Jjuj (jl jjjs t-Jjla <£j~u 

L^jlCj«v IJaLuu 4i>w=Jl bLII JJ 4j>jil J-.su LjJlCj , 4jJsl>">L jJjlju l!uj>u ilLall (jj 

Jj>LJI Jl ( jL> > .l yiu J J-^Ci aij 2_>jUJI jjJaJl ^JLc lzjLS'jJ.I ic^ Jl J-^c; ^^j.-. 
i>j!l iiLb juio- Jl Jj-viCJ I j jLlSu".! (_5Jjj i_Sj->-l u^*-' Jj '^jLa i>_^ JiLi ^jic 
LjJuol p-3*->- J^-b i>.jil isLL ij.».-j.uj sLil (jj I wL-Vj LjJLe LtuL>- >> u ,> f . i .l tLajjSjjj 



Jjj> i_j"l," l_gj| j| t L^jjj jjjl <L>jll Lfj (>>Jjd Uabojj tiL>waJI oLil Jl bjji»0 *Uul 
plijjl j ojbj JJ t Ujjjj t'isUaJI <ili5 j ojbjJI ola cSJjJ .<U.Mju <>ijl jl <jLJ t3 1 

.CjljluJIj i>-jll 
<Lu>lxJI CjlLujJl ojl^j C<L>jAjJI Cjbjbj-ulll (j£ 4juilill <Ujjl5JI jlj-^> 3 1 P^ 1 ?^ p V-o 1 
BOA (jl -Twalba t<L«jjJaJI Cjbjjl sift 4_£^»-ljj j <lLcIJ Ixki- f-^y. o=>Lcui>-il Clilj 
C^ue>j*j cuijJI olj j ^JSj 4 toJJU JjjJl jjiSI CjIwl> (j£ Jj-^JJ (j^ l - ::j -*'jjl JaJaiJI 
jl OJjvllI Cjb^ljJIj jbbJl — <_>ab>. jj»J Ac — diljj JuaSlj .jlki-'il sj^J LfJl.lL 
jSljJ' Ijl cSjOjO 4jjIxL> olf\["o.llj r-Uj^l J 111 I j r> g . .ij ^jlJa^o CjjJl*- (jL5-«j l- Q - i - l I 

.U*ljl Io.jJ.wJI ILL^x^lj jlk>% p^UI ^jJl (1Jj>LJI jtlill j) (jli-Jl ^J 

jjj (_$jbdl iaup^oJl 4a!=ulo j l-ixs- <Ujj1I t CuLjLJj~ijJI ?y&>^a AJj <JJ jj5I (j! 

( JLji« (jj vj*"^ /*^ u^y 6^ \-Hjf a* 1 ^ IJ^J c 6^y Vj^ oLij c ^A^o aLc 

*i\ys>\ Ijikj tJJjvill jJaivJI IJl$J (jj-ubbJl <jj I5ljjlj .fo\suo %jji iojLalil < 9 1_^J>J I 

-wjljjjl jlocj Cjlo-i t ClibjUjwjJl jLL>.| <jj i g Jtf ViH (_b>l <JJ <j- u-nJ I jj J£ <taJ*-£> 

Is- °<Luiljiel cubic 4-*ljjJ 'j5_dl j'JJ^ J^ f^ *Ltolj t ^LjAaJ&j} I j 4-j.b-j.I.hjJ I 

<_S jJl jlJJ!>U <jl5 jujJ .4_Jj>-LJI cjUlucl>oJI <jj L*jj£j "by*^ ej|ju>-j SjLilj t* JaLiJI 
jjj5 jj| ^^V /v/N Y i»JJ *L« SjjjuaJI (5j.ut.5jl Sjjjj*- o^—J ^H^LJI **lj^l <£■$-> lj 
-tcliJjl aL (^JJI jL'j^jJI »LpJl l^jS cuji Lj ixiJjil (j51o^!l Jl <jl5-JI L>J cUjj- 

j 4_jj J^aSl (jbbJI j A^jJI (j' •ipy? CLiLtuil J£ jljJ>^!l CJj*cujlj c Ijio Y« 
. 4,u.«.>tJI LlCjjJI r^oljJ Jl cjLSi jl iJuJu _i]| t(5jj».^l (jlJJl 
Lu^jjjJJl J (j^/jjis Ojjjjj- jLJj^o ujj^> (jl Jju CjjjJ»-I ^juI CjUuLIJI >— u l i . i J3j 

IjjjSb J 4jj5jII J^>-Ij«JI j (jliLJI Jiuw (jl tyaxi ^ • • * (jj ji5l Jjij O^^Y »U 

Jl jl_yJI lj>JjLa-_» Jj c^oLjj»jj' cbjJu*- JLojJ>Lj LjAjJa Ijljjl Jjjj JljJjJI (jb aic ^lc 

Jl (jjl (jDI jj^Jl i JJJ (j£ (jJili 3jjjl>JI bj.;.cljjb (jL5-< (jL5 tuJL.}Uj J^-IJI 

(jA*j O-jj J3j Loj~<^! .4jjJ^. jJA.u.[ I (jj jj5l Jl \^^A i»Lc 4jjLSJI bb>vi> JOP fl*Jjl 

. aj.'!. - *.. J I aJ&yuaa Ijlb tjj^ll (_5j^aJ i JaLtJI Jl (jLSLJI 

4_ijL>J^!l 3Jl5jJI cJj^ wjjlujjjIo (j^lj i— >j-i> <_5JJI «-^_=j-LaJL I Jbj-uJI ujlJLel j 
Jajlji- jIjlcI fjj-tw UJjjijJL5 JLui j Jj^ljJI culajjjL'Lu.iJ iwljj *(_$jljk!l Sjb"^ 

(jl iljjuil Jj^jvJJ 4. 1 - u g oJ I CjuL5j . 4-u) bj.>uui Cjblijis LftjjjL! (jl Jjjl>o ^jiJI (jJabjil 
ojuij . CjL-alJ^.,.i.i,U <uijjdl ijjabil JyjL>o >^.i.'i.o..^i.'i t "jU^-V jl <Lcuj»" CLu^uulJ 
.Sa-ijS!! CjLs^ljj^lj 4jjXll jb^JI Cj^JLuJ>Ij cLjJj^jJI CjljljjJK^I 
cublijkll jUai-'i ^JuoiJI Jjj.| (jj llfiic Jj5j^JI (C^JJ ilaJJjJ iLutuI 4jMS (jl 



liL-iS^I JjIj-- (j-u^-vjj '5jjj« i,xL>L« J-liw j-_>-JI ^k>JI aojj- : ^ i,wlJj__JI 
l^l>__.| <>_> (jLv_J 4_i.L-a-.oJ I CjU*X>JI i+Zyj c4.1ojaJI UjUai-lj CjUlijJaJJ ^jS-JI 
■ " ■_; --j c4_ui_it>JI 4_>-JL«_JI »!_»__■ I — ji=_-J I feu&i <jl_ J jSjj ._-»lJj_o V^T^ L>__= 
Jj_>Jj _u_l_Ilj *(Jjl_jUI Bjljl <>C (JjoLvJI (jJjj-wJJ 4jj*> CjLjJjw J_»Ij*JI jSji" 
jL_cl j __3j CjIL-V-o p-ju 4_jl_ JiJ^ y-* - lij-^J .BjJjjUI 4_k_ll <> *M>"i!l jjb 
J_ko J-O 5__-*.J-JI oift ilyT LjJlC P^b'ilj CjLoU^__JI (j-aAjJ £->•-> cCjILo»JI 
4_x«JI CjLLu.-v.oJ I j cvLoUj.-lll a-u_7 fjj-wu _iy«J LoaS i^J-tllXll Jj'ijJl CD^L>_u> 



«*; 





^Li^-uJI jl _r>^II -II SjaU? J^a> ijl»_J {J >^y gjyv 



..Y • • Y _>jjj>i/ jy—' 1 : JJj: • Lo-y_jA% f_jlc iL>j : jj^II (\) 



(^olj^uJI) hu\l\ ,jIjJl>JIj iyUJI ^Vl / £jLJ! J^mJI 



Hi 








•no 



(^Ly-uJI) 4j5UI oh^S ^ Ul e'j^" / <y LJI ^' 



jlk>l J-JaIU a^io iljbvj J ij^oj'ljj-^l jjiaU ^jic UL>- «-LoJj«JI >-J^»J 

_oU^-JJIj cL^lc s-^iUI jUJI i^>-ljj J iicli 4-tJLol t^Ijj ^_y_5 ojL»Ijj~«jJI 
^le cili^j ljl« Vo o-jjJJ ^-^1 pLaJj^l «Jj cUx> \M\ /t/\ j "^Iu-jjJI j_^i 

f&yii o^j ^yM /y j "i_j* ijiio: " ^u^-oj '"^ n» ^ i>b^> jj^ u^i 

j <£j±> (Jill "(Jj^jSjl" ^Ij^-oj i%u3 W> (>C OjjA-.I jli»l ^ ' i^ail (^y-aS^I 

jjj ( j_jjL> «jj (> jjSI i-iii*- (jill Sjkoj*" ^Ij^-o L»ji.| <j^j '"^^ YY« « (> jS£l 




5JiU*JI ^Ijj-jjJI ^'j^l 








^oIjj-jjJI oL*j* t>o <i>j4 



(^b^i) osm cijj^jij ^Lubji gi^Sfi / ^ui j^ji 



m 



.SjjJj Jij^jj <u>lc diULjuS (V 
. I. friLnV j fjlj-iJI i_jjj (o 

, 4 o h> j jl Ojj-iuLo jl 43j|jJ>«^ jjljljj l T J ^'j J O 
.4 ol-i-v o 4_>>*J Clilj.j.^.-vj (A 

• lij->-l Jl_j* jl cJaAJJIS SJjL jl_jj < 9l^»-JI 4juuj ^lu vii_jlj ( \ \ 

<jtS~JL> y>»UI jLLil j ol> o£< i»i 6^ ^1 |L%JI u^Sl i^OT 




ijjjl OJJ fJUll j doU U»^*j jj^V! JjkUl *^jj 3Jaj^> 



. .i_iJSll ^k>.~." l$JI jl>JuJi p>jiill J 4i>wJl ^Uj-J i±jj\y» \U>jii~i\ IJI 
.j}Lll Jj5 m (.U -l>J j^u (> ^Luill uijk!l vj^ cSJ-" ^'J u^ ^j U-^l O^J 

«j»Ij .jLoJIj >_jyji>aJI (> ojJuCw y>Lko Cj5jj ^Ijj^u V « * _po <jL«elll jlijiJI J-tf-^j 

^jlui ysjy> »jj>>- (> (,/y^i JjvLJI ooj-o jti\ dlls r^j^i M_^ ^ijj--^ SyLk 

J tij^JI CjAj f°~^' ^^ J ^1 J^ ° 4 ^"^ f - *^ ^y^ ^'-^3 ij *i" 

\Jxt Y> y>-J pLijjL i-oLJI _po 5JljJjJI >>JI ^IjjI cjl*3jJI jla3 c (jLLJI jjJl»I 
u^j^J, i_ill Y"\ _po cjSjilj Jji* i_i^7 5j-ic (> jj5I <^iy>-j ^1*^ ^sj 1 ^y^i 

.LJIji-»ij IjuJjjj^J oL>o ojjjj i- i ,.,. .5 . » , 'i Ij ^^SLijj^I Jj>LJI Jl cj^j>_jj 
cljbo ii l^u.0 ^ylej (jJujjIj) i^LLyjjJI il»i-JI ^_^ »^A* j ^ o- " - ; ., .< A j 
C(jLUI (> v^J-^ 1 J! (^H^ 1 &&») 4aL1« J JjJ^kII <> u^ <— «J' ^°* J**^ ^-"^j 
j Lf9JA Jl J^u Jj cjjI ^i Jjjj (jl uj J j (SOS) 4jUi-d 3jLil til J—jj 6' uj J 
J L»jjL«3 t(5_>«j 4JJ*~> LjjI »J->lj <U=u>J L^JLLui <jJaj Jj cj5^£ ."L,ui^l£" «-lit* 
c^jj Titanic (dlulxoil) SJai- J^L jjL>oj U lji» YV I^Jjkj t.b&~> £pl jjU^i 
.L^jliii-^ j.u.i:; JLia <j£j Jj coljlu^ cjuJ £-uj \juj~> \juJs <u^u L$-oj£j 

.Lt>jJI j 4.'luL>. YO« < <-Ul»l tiijljj> Ljlw dllif9 C8Jll>j]| i- i . imI 43jL>JI oiAj 
V ^»JI jj .((jJjl ULa) jLLuiJI jJ-J B_ja-» (^JoibUI <jl ^-j J J! '*2klll dlJJ (> tijL^II 
(-jli^I (>j .>-u... II 43j*» (JjJj L^LaJ ci^.l_j£ OY (> jJ^I l^Jj^l Cjj-ti- c 4_jjll!l 4jIUJI 
(> jj^L-SlI 4jj^>- Cj5Lt> tiJJI (IJ_JJ_^ i±JjL») o=^ iai- c^AJ ^ IJA Cj^II cJjj (jl 
il-. U Jjy 4j«5iyi je-iaSju QJjJJ JlUjJ) CjLkp«JI JU .15 ( _ji> CCjIjiLkllj (j«-JI 5-lilS-l 

oy>Lt <jc .QUI kt q.1,1 cL^i jjy LfjSjj ^1 oyjJI 3j«5j (> (yiajjb) 4lu«4. jji (> 
j-jljj ^jj f}«jjW i^y^ ti' tij^v -^ jJj* L£~^i J J'jJj J-^* ' ^* J 

IJA Lll,.l j5j .(jkjuSlj Jj>l_^j C(j_jAjj_jl cLuj^fiJl^ *l^>l J}k (_yi* j>j5 Y ' /^ • (JJJ 

Xx>~o \ Yr <u_j / a>«j Loj j*ijj (j^Jj At (> jj^W j-& jjL^>- 6* j^l -^' 
Jlj^Jj, (j£J ttr JtSl J^UI iyytJI J> ^ jjU ^li^-sJI ji jJLI J>^- 6l f^j 

jjUi-j jlj-a>i <oxu) cjitf j^ju ^U^-u Jj (Grand Banks of Newfoundland) 



,Y> -o/' \/-o . . (4jjjJ|/U»-_j1V£3j f^loi*} oji pM-,1) l5 jI^ o^ 1 -^ Jli-^l vi*»« (^) 



(^b^-uJi) 4^m jijj^Jij iyUi gi^i / £,ui j^»iji 



riA 



Placentia Bay, )ju!j%u t luaA pJL> j ^ISLLiJIj ^Sll j ooli 

.(Newfoundland 

L^Jwj 4Jy.il I <-\y>\ ^_Jjii jji jl c(Hilo, Hawaii,) ciljl^Jl jjj>o ^L» 4_l>a» Sjujlc 

C(jljL» ijijiyy> J 4yjjj_>0]| ^jjUj-olll j5lj« .(_^=t>-i ^0^ i^'j- 3 " J-**J 1 flJrUi'j 

cjLijki.^1 cnJlj i (Honolulu, Hawaii, and Palmer, Alaska) IfL^i cjjILj 

.jOJlII ^JUl—Jul L£_> >_i.i..,.i.' Jul 
(jjj»i*jl (JjAJI Cj LjJ . ; . » .,.>> j J -jUj^u \ * Cjjlj^. j IjliS (j ^ - V -j 1,' * * (j^ jl£l 

(Flores) ^jjii 4iki, mrJl j Ljii ^jj w« ^ p,\ ^1^ niJ^Ui 

Papua ) SjyJjjJI Lyui I^jL /(^jUjT 4iLil« J *mA »Lc J j-jj YY< 'J t Lu^jjjL 

j*ijj 03^ ^Ij^f ^jj5 2lj£_UH j jljj.SK .(Aitape/ New Guinea tsunamis 
jj^j L^JiJ c (_5-)L^JI Jju»JI j k±,jj>j cdLjUj-JlII (> '/ A* (jl <> p-^Wj -(^kf 8 ' 

j^oJI t^jl^JI J=Lp*dl dJj (jjjy t (_5j3-*il jLUil j OJjJtC (jljJjJ 4jL>L- 4LjJjI 
( g~^lL'^l i> - ev .oJI (jJ^-J t ^JJjLSLII j^oJl 4JLkjj cJa-jaill (jiyj'jl 

cSjftUaJ! oJA cjjjjl> ^Liil i^j.fi^ c»Y • * t »Lc &» jaq„ ,i,o Y*\ j k^J^> L> JjJj 

l$-*< ^Lill »-$Ju J tcjjll Jl jjjj jl t aJ I 4jI« JL-jIj t JLujJL^ r-U«L> cdKIaII ^jjJ>i 

.Y4-4uLJI -> v ..i j i i - i Jj£ Jj Jj^JJ j*jJI (jl t_j.!^ 







(1) International tsunami information center.. 

http://www.prh.noaa.gov/pr/itic/library/pubs/great-waves/tsunami-great-waves- 
tc.html. 



ru 



(^lij-uJI) UUI jljJ^JIj ^L*JI gl^l / £>U! J^iJI 



^»jji)i(i"tl r!i-^ f^?*^ 



IP- H^^. 







.4«jjLJI j>Ij JmjLS _j*j Lclijjlj ^UJJ gl_j»^!l jj« i> oUL 



(^ij^uJi) iutii ub-^b ^^i zfs*^ I ( y t - J| J^ 1 



rv« 







rv\ 



(^tij-oll) ijlU! jljj^Jlj ^Jl*JI gl^l / £>UI JrfuJI 




(^Ij^uJI) 4jj11I yljJtsJIj 4jjL*JI ^Sfl / £»UJI J^aiJI 



rvr 






rvr 



(^U^JJI) iLyUI yljJu>Jlj 4jjI*J! ^^l / ^LJI J^l 





»Y « « £ »U 4jI$j 5jjft»j~i ^»Lii««j ijjli >■>-> o^-* Jliil 



(^bj-oJI) 4jjU! jIjJl^JIj ^ul*JI ^Vl / £>LJI J*aiJI 



rvt 




jiU ,>» jljT/^jU j* YV j t£«>VL (Kodiak) dbjjS' ijjj* j J**> JJJI ^olij-iuJI jL5l 




^UjI 4 5h'i» & (Lucas Rawah) o^'j'j u*>l3y »L<jJI JjJ> o^ <Uj~>j^ 4jjjj*aj iL>jJ 
JljJj i_j£# ojjJl>JI L>jji \^j\j j »^^A »U j* jj^j/jJjj W »jj j J«a> U (jjju t(Aitape) 

.Aitape ,jjLjuI iituw j J>UI JjJ» ^ jjill J»l£ Ukx «UjaiII ^ti>l JU*# 



(j^5u (jl (j5L«-> JljJjJI (jlj C(jj51_uJla Jl\JjJl (Jjj A3^k£ dllia (jl Liu (jlj (Jjj-j La5 

JjL ^jic cjl5pJI >-i.ujj Jyj Jj^ljJI (> ji5^l 4,i„.jJJ I (jSJ t^JlSuJl LliJJI <Uaw 

j5Jjj . 4_ui>j3l Oj^iaJJ 4ji5uI <LujjSui!| —jLLaII j 4Jj.viJ I (^Llillj CjIaLjjJI (^IsLxo 
( _ 5 jJ( <uKJI olkJI (jj '/ A« <0«j5 U jr>jr>J 6* ^JjJ— J.I ^ 5_._^aJ f Jj^l (jl «-LoJb«JI 

^i- (subduction) La>a!l ^IjiaJl ^Lo j ^a>J li»j c |JLJI Jp. Jj^L. jj-co 

CjoO' 4. Akj .-v.8J I 4>aL^JI j^jjl (3LLJu j oJjJj-ill — Jj^jJI J-a9 j l$u£ LuJoJ 
Cj^>-jJI >— u . i . i JSj .j*-o\ ij>y>\ 't Ja . J .'fcj 5jjil5u <l>.;ij >w a I 4_) jLfiJI <L>.. ;i ., ^\ . l I 
(jl c^«Da~uJb i_9jjJiil (5jJVjJI dil CjLfcto jJjj Jj^jJI J^ ,_^uJ (jl CjLuUjJla 
JajJfcjJI ftli ocfcj* jl t_ ijjb "LuySjA I 4>oi_cJI j (jAll oi PJ-cJl iSjj* >_JJn.~.» ^Da-*uJ! 
4JLkio jIjlwI (ji^J jlj-ol S-JtC J] jJfcuJI fill J-.fl.-fc." 4_Oja£ i£j>- '—'■>■'■! li»j 'j-^l jl 
JJl (JJAJ 4. 1 - T n. ^I I OjjjJI Jj3j • Mj* J*-*}^ t__fiJ I 4jU ^JIjj>J L^jJfcLnj J~£u Jl3 SjtU^ 

^ (subduction zones) iui^uJl cjIj^JI jLLo JjL ^ (J-u> iy ji j^jl^ v« 

.IjjjJj CjL^olja-uJI jjol (j£ 4Jaa~jil 
^_j~<IjjJJ <Lylj 't^Vlj—' iSjJfcJ (_5jjj JajJfcjJI piS O.V jKJjJI (jl t±jJL>o t5JJI 

iilkJI Jl£ul S*U5j isj-< diliSj tjljla^l > , m,.h; /mj-' J-^-' k^j ( JiJlj i«-Lil ou>u 

^jjlj^jlj ^jic^l _«pO iafllJI Sjill J£JiuuJ Ju.-fc.aJ I *UI Jl lyoj^l ij£$ }>? ^j'j 1 *^ 1 
(jj 0J->.i>- *W>« j' S^^ ~^>- LfW J^JJ iljjjutll <Lylll (jljJjfcJI Jiuij' Igjto ijjul 

.^oU ^ '.i U ll Ol>u 

i_ij^i JljJj jjj |»^Ar aLc (jj (j^uU/^jU j^-i (jj Y1 j J-=^> lSJ-II ^Uj-uJl 
ji i>^ll j_avt^ .(Okushiri) oJUUI (j^uSaijl Sjjj^- ^? vj^W o^y y^> 
j pUjj^I (jSJ c(^^) ^Jl^ di ji» o,^ ^1^ Sjjj^JI dib j (jlS (runup) Jl 
\ t jjfcJ J-^>j 3_>IjjJI £iy> s - iil j^jJ-l 3jr> ^ \ * * -^ t^ 1 (Akita) LusT L^j 
(_>-=> L=K-i j I dilj (j.o. Ju t (_^=L>vi ^ < « oLjjfc L^Jujfc j jjii j5a .»ji io i_r"j J> " ( -^' J^ 8 

.icL, ^,0 ^Jl^ Jl*j JLla Jl JljJjJI Jlxj Sjfcj^l cJ-oj Cll> 4jj_j / 1>JI L.j_a5 j 4J>UJI 
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. j!I jSauLtf oU! Jj>uJ _^>JI j JljJjJ! ijj^J ^jIa^JI 4$>> tjjjy Jii 



rvv 



(^U^jJJI) iull! u'j-^'j i ^ l * JI c'j*^ 1 / f^JI J*^ 1 




J x ».>gjJI ^oLjamuLU JlLI oLjIjj 






M 



C*M 






"•M^***-*. 



,-/ -i": 



-12*' 



SEPvaifti 






u»\jjL» ^ v,Y OjIjao JljJj vj~= p^^Y j»Lc <> J^Ll/j. w . ,1 . .. <> ^Lill j 

(j^Ul I*Ju J iUUI Jl J~ey cJjfcLJI J^L ^J* 4_tiLiII Sjuill (> (jl5j i i^-jJ ^Y (> 

i*~OJ l_j£]jlf-lj Jj>L< ^jljj^O VJ-^ ^*t)^ J V* JJ Y* ^JI_JJ>0 JljJjJI JL*J .(Jj^-I 

.»ji V* (jl \Ji* ^ *,V Ojji (j^si fLijj^ (jj->l (j5Ui J plijj^l J-aj Liu c^SL^I 
LubJl j^Ijj^I >-uluuJj iULSJI SL>lilL ^.uL>L (jl£LJl <> ^IjJI ^->L&\ j>"i\ dilj 



Uo laJJVjJI (^i>j^ j JljJj 4jkfw &\£ jU^jjJI lift .?jJJ^ ^! J '-» jLr^'j *'V.- le ^W^k 

6^ Jj JjJI o^ .JIjJjJI jIjao Jl 4ju*u Ijj* _jjj£ Jii-ij f^J*3 Jr!^ 5 tij^ ■** 4J* 7^J 

SjlxJ fjJ^aJI (jAxj i d .' V jjl £,1 J_a>J L Ijjv 4l>_i OjLi <J (jb JJJJJ (2>Sl1j in.; -J I P- ajj I 

t^jAjjib Jl^Jj lj£a JH ILciuaJlj 4-c>o ULaJI ^-^LuJJ O-lj^l 4jlUjul" Lo J&\ jAj tjlui 

/ykjj CjJl^j (_$jj| _poJl plS l=jj>o eOuaJI Jjia Jj -Ljf& l-g-*t.g -,-Jju Lajl iLx^uo Jj^j 

.i-uUI ^le (jAjjl? JI3J3 4JL* j 4jw ji£l 
ojL> Jl^Jj v^ 6 *j^»-^l io[yUl j JjIaJIj (JjjjjjJI ^Uj-jIJI jjj jjj J~cl>- 
v^c dlJj5j Cj»^i J.U ulxW^yji y^ c>« \ j (Java, Indonesia) L-ujjjjL 

.|»Y * • t i»Lc <L>LJ 'ijh*$~i 
.j»mY JjLJ/jjwXu- J cl-jj. (iili ci_j5ljLljJo (TransitO) jiu^ljOJi Jl^Jj, 

4-L>-LJI 4JLLUI dlb J ^ ^J^-J^J <_>A>-J H CjJjAS jtul ^ jljii ^IjJ^I CjJt^ijI 
_jjj5 jJjJj J-a>- Sljjil j J->IjJJ oLjil j|ji»| Jjuj t 4.o j \ • « > 4_>ljS LuLjL Jl 

. Ijjj^toj a^Jjllo (jlSUI jjj £ < * * * (jj J^l jJLis 
<-bOI islS" j jLiii^l ^,lj jUJIj *pjll »oii lijjl ^oJ.1 j±&\ ^Uj-uJl 

iaulUI CUjISj tp^V »Lc j (Jj-iu Jj>L- rjL> *Slj Jl^Jjj jJj lijlfrll J=jj»<JI 

lSIjLb j <^<J ^jL-ij Jj>L- J3L ^yk iaii ^^J ^-IjjSlI j 3jjj5 ^jLo-j o5".Ul j Jljj>l 
IblS ^L> r ^ii ji^ni (il* fuJiuJI ,^-,^1 JljJ_>JI .Lsyi SjluuJI uL?yi J^W ^j 

. Ljjj aiJ LSj (JJ^rijj'j LSi-j jl j 
(Jjj-^l ^IJJI Jl J^aj Jj i L-< jj j L>j_j5 j Lajl jj-All iji .ybUl j (_>3L>*i ^Y« 

.(jLUl j->j (jj-i> ci>y£o<Jl 7^Im 2I 4SLL (j*i! 

tlj-uij-AJl 4 I_j5IjI5jJ j Lsyl (ijJJJj ^^sjJSJ ^Uj-jj Cijji. c^LujJt^jJl 5-L5I 
(jjJj^Jlj ^jjyiilj ^jjvJIj ( JjaII i_9^l r^tuJIj 'JjJJJ coJjjj>JI Llj£ l^jb C(jjjJiJI 

uAdj djj^. . .i lui ii Ll Ij ^jL-iJ j Sjjj5 SjjL jl^ab L=l»I cjL>.j!I dJj >-u.u„ .^Ul ^0 
v^ iw.jyJl bj^^ j (Marquesas) ^-jSjlil j^i- j jjjJI JibJl J lLi JJr ^\ 

.»^^1 »Lp jjj JaLui/jjIjji j^i jjj Y^ 
jj.^!l v^^ 6JUJI <> >t"^- 6j Jl^u^l j:I>«^I Ajikuo." c»^JI ^0 JSl j 
Jiij LJIjJj < L ,., j . 'J I <ulj>-LJI (jlslill t_jjS ^_j<ijju <jjjJI ^UJli tJL> L»l (JLca <.4jj 

jjdxJl (^LSl^ Jl ^oUj-jIJI jjj Sjjj-JII cnljjl>oJI j;Ij t;_>Lju^l ol^J .JljJjJl &* (JjISj 



m 



(^Ijj-uJI) iuUI yljJi^Jlj 4jjI*JI glj^l / £>LJI J^siill 



(Babi) ^L 0^3^*0 (Pagaraman) (jUljUL iaLJw J J-sl> jjJI ^Uj^l 

.JjjkS *4jLu«juj U J jvjj t L»Jt>-aJ s-LajjJI ^JaLill JLoj LSjLj <uLol 
jl 4 - J . uLJ (jiLaj 2 jl ' r- >*■ "->3 CjJ-*3 (_£ >^jl!I jil ^lj->- (JJ £>A~JI >jL^>- £>e Ul 
&A ljuu .± i . l - l a- i i_ijJ«J jl£ Lo CJjl^> >_ij.ci (jl AJL U - i q c<LuUJI (^jaII *-Uj AW I J.o- ^j 



















K% 



w 



WCIfiC OCCAfi 



|5p EWCUKTHn BfillCS 

Uf pawns ic*it 




jjju <UjJj (Pucusana) IjUjijj 



(1) International tsunami information center.. 

http://www.prh.noaa.gov/pr/itic/library/pubs/great-waves/tsunami-great-waves- 
tc.html. 



(^.lij-uJI) UUI uljj^Jlj 4*il*J! gl^fl / gU\ J*iJI 



fA« 






J. -.--#- :r. 







l ml:m£.^mM 



ju>J oJUjj obl^lj JjU jUj cuj.>i,tj 5JL«JS ol#L i^^l? j J xck JI Sj^jII rljaiM 

iijl>jJI JiJJI ojIjjLLJ i^jLio <i-Cj~u ^sLo Sj-uSJl jl&^l dib jjlc 4Jj£j1I ^oU^uJI 
dib (j^»kj -(icl-Jlj Jjjo«< ^j^-) icCJL) jlo_jL5 A< • <> J&L tfl clSliJJI 

ic^-JI oi» .j>_jj (jf J5l J <UJL». (Jjj OjSLui lijlfJI Jaj.->.oJI *JaAj jl 43^U»j«JI t-IjjSH 
jjLoiJI <_jJl>oJ |jj> <U^j Lgjyljj jJu r-U«^l Oj^ J-«jJI Cj^!oL>j jj J-*->J <U-da*JI 
.(jlSLo^l jJ3 4JVJUJ (jj Js»j>aJI (>J>y«J i_u*<lio i>o\j <l£jiij Jj3 t— 'JjvJI (j* «-Lu^lo 
CjLoU^uJI jJjj JlII Jj^^JJ ijjj^all (_><ajLsL>JI 43y«Lj Lot Ui^-i ^JJJj 

LLui <jjSl> k-v>lwlJj~uJI ji~j Miai c^Lo^l dib Jl jjJaJI JjL ^JLc _^>uJl pli (j^suLa-Vj 
.jjoo JiLiu SjLjJL Ijjj L^jL>jj (■ UjjI (ji i_lul>- iJL>wi jj_Til 4_J->.LJI oLII j jjj^j 
Jljtlj fLijjIj f^^-* - "i-ji^l— «Jlj (UsLill (j* 5jlj.«.JI l-s-yi-.'- 1 ijjj>%jJI cjIjjII jj->J 



Jjjjj oljJ^ioj _^*jJI ?15 oajLai. dUiSj ijLp^ll CjLucw t^L>Jj>JI cCjL>_jkll 

illjj cjJJ tt»Mill oUjll 2UUL, j j^Sl cju-J JjSl i^jll u_j50- U SjUj 

jj^J L, SjLc Jji\ <JbJI CjL>j1I <jj Jj (. Jj^l CjL>jII (> (^.153 ^ jiLoJI j»JA£ <jl3 
^ > « « j_5l) jloV' ' <j£ JJU ^ Is, <LJlo1I J-i-b JiaJ jl ijSuw (jLiuillj C<UjJ£j Bjjj5 

jJI iiJLij Jn.uj.lb Jj'ijJI CjJlso ^jj Ij^JJJ jl U> V^"' - J ^ * LaJj«J I jl v±>,l>j 
<L>jil p-l_jj*il JjXLj Jaj-AJL ^lij y_ju (jj. nj J nI >.i J ^ fl-^JLfl ti±jJL>JI (J£«3-J <>« M-*^4J 

.^U^-UI 43^U»JI 

juplo,: <j^£JI Jj^jJI jJ=li» iiywj (^H)^ 1 ej-^l J! J&^3 '^ ^' ^ f^J 

lyjS OjJjjlLI jrl^ll fUjjl o*^^* u'j ^ .uuic^l ^ CjLsIjj-juII Jy (jjJalxo l_jl^>o jl 

.^>Jlj <jl5Lll iJlji^_jLj JljJjJI JJ_yJ Ujj f^-Jlj cuUUjj^I (ji*io <> pi"i''^» 
5...I0 VJI jjjSJI JMi- <>jJI jfC cjLoIjj-JJI CJjA» JJ_y lJ^*^ d>° I^jSjj U5 
Jajj>uJI ^L>oi 4515 j SjjjS' cdLoU^-o ifujl Jl ~&% JLla <jl »^J (Jjx! ">lia3 tOjjii-^l 

(Noshiro) Ijjj-i^J «-Llu cjLwU^j d)j <>j c j ulu; . rJ I Jj>i_j-JI &* jJj L^Ja*« tjjLfJl 

J J~cl> JljJj >_t.u.u Jjiilj ^AV »U <> (j-jLs/jjLs j^-i |>tlj J~a* (JJJI u^yLj 

.ijjbJI oL>_jII ^0 jjj-w jLLi Jj ^Ul jlll <dy>-j jo£ (jJJIj t (jLLJI j^> 



(^U^OJI) U>\1\ Qljd>Jlj <LmUJ| ^Vl / £.U! JrfJJI 



fAY 









nrave 





Kamchatka ibj^ ^ oLall j»^*A ^ j^jlj^J lh^' ^U j-<-u 4jjLJI Sj^aII 

ii J)l ^IjL^ c^ji^ j iijjdlj *LUI Jl^J Ji^Sfl j u^j>^U jWIj t Uwj^ 

JljJj c-OcI ^Ij^jJ ^ jjjj Lo ouu-u cJ^tfj ^lio JS-£o *UI ljIx^uI Jju *L> 

.f HoY fie <j4 (jJljJI yjjiu/jjwijj ^ 2/I^JI 



fAf 



(^Ijj^uJI) 44SUI uljJ^JIj **"WI gljrtfl / ^Ul J*iJI 





4LLJI jLS' ( **>l iLiij JriJ-^j -'-"jJ ^IjL-^-j ^-"^j SjaUu cdLLc jjuj 

jUJtf ioiwill LJUI i^b-Ull ^IS cu>J Jj'tyl jl>o jis .j^lj (tsunamis) 
JS-iu i<uJitf d,ljlj^ tijjj Lw oLuJJ d;L>, 1}-Ji-J\ dlJj jJji JIJ j^j cd,LLp*Jlj 
3JjL» 4j vwJu 45H> 63^>J jli«^l tolj^uJ >«i>j5 <43lc r'>«' J^V 4-*»-^ ^o*^ cuLlL>aa 
oia JiLuS *j .ifciwall rl^l i> p-^ 1 £3*" °^« <yMi 7^" 3*3 ^^3-^^ ^J* 
(IzCJL J-u o^V) It-CJl yj>£& ^V t^'j^ J- 35 ^"^ ^-r^ .Li^JI jj* i=>L>^l 



.^LUJ LfJj^j jic (|,j3 l<\) ji, \o (> ^lc| J] J^j cjUliijI cjIJ oj^J jSj 
cuxu^j W-LoLS-. iJjj-L, jLUo (^oUj-oIl «Jj,| 15L,^T j .m* aLc Jljjj, *li!| 
jjI^a-j c (Cordova) LLy c(Kodiak) JLjjS' Ji* iJ^L, ^ j jUJI ^l 
j Lj^i cILJLaji ifu^ ^aji j^ui J^ ^u IjL> ij^. Ll-j c'(Seward) 
lj->l (jJil 'ij .(jljLJI J^-lj~< JI iuj*dl jjlc cjJLLj cjL>yi o^vj 'Lyjy^^ 5Jl»Jw 
Uj |»Y . . t pic y>\ 3 \ Sjk.^ JljJj c_u-o j»A*JI ^Uj-oll jj (> J-A3- U ciyv. J 

Sjk*^ Jl_>Jj 0! (Sue Cashman) 0^^ j- ^y^i ^i, 3 c^^d\ j£j 

Js. Jl*% ^Ul ^_jlwil ^U J^l ^ J^^o JI3JJ ci^l ^Ij u^ eSJJI j^Sl 
c^U^ ^ ^>-j-> At^ ^L jiis nijj-^l J^iJl cuLLi o^ 1 -^ ii' li-'jj' r^^ ti^ 1 ^ 

"i U <JJj>. jxJi£ ^^ Jj J] (JjI jjj c-CjU-jJ ^ ^1 i«5jj ^Lsjl ^AaJlj ~ jlioj 

i> y^lsJI j^l M£Aa ^Jjyiillj ur*jr^ l 3 6i->y^l 6*!^j J^ Y yf JL 

'pi^l ^ JfjJjjJlj ^Uj-all ^ ioi_jiii ^jl^SJ LjUIj Ly-JI _pL-i>J| cj^ 
■ ^r^Jij LJUiJi 1%,! ^id 5^1 j^i^ji j] ^\^y g\y dj^jj 

.yjl 4jI*oJI d.1^1 £y (> ^ lol<L,l5 iftiaia Jj^j ^1 <U^ JLJI ^jj 

(Juan de Fuca) £y ^j ^ly* ^s^*^ <> J* ^^ t (subduction) lijT UU^j 
j pj3i j^j^ j ^^ j3j 44JL0JJI i^-jj^l i^jlll ol>j u^>>^ (Gorda) bjjSj 
SSpJ* j_^» p^lj 4i5 r iwJi c^Uailj Lj^^, ^ly, Sji; ji 'y < • pUII (> jili. ^-i 
LjLI^I^ iakLo Jj"ij ^ jrP-^ 1 3jk»^ JfjjJj, <jjj «^ Oj 1 ^ jIjv^ 1 ^Mi 5a>^J._jj 

oi» j»\ 4JI Jjjj_ u ILaijvJi ^LuJi _vj,jj ' t ij-=.lil (Cascadia subduction) 

oahjJ\ cjI^L UibJI cjI_jUI (> ci^TslJ 4^LJI ci.^UwJL. JUJI oL»o-.l 
(.(iJlfJI Jaj^JJ ^aJI ^LuiJI J^UI iiLLio oa-o L=^x3-j '(iW -^'j Jj^ 1 
cjLLuJIj chL,^»iJ|j l.j^Ij^JJ L^y^j^jJl cjULuJIj LjjIII iuiojbJI cn!>UvJb'dJJij 
ctijI^JI hj^J ^aJ| ^LAJI J^UI J_jL ^ ^1^ Sic ^ uj*JI *UI ci'lj.^oJ 

U^. !>Uj (Harvey Kelsey) ^^-J^ jjU >5!i ^^\ jJUII p Li^ 

U^JJ 1 (jr 1 -^ ?JtH>V CV» Cjii-I ^iJI iL^^JI CjliyJl ^ 4j«j>o »15 U 3AJ ^3-T 

jyj Syj jj^j ^L, ^-; ^ji^ t (Southern Oregon's Bradley Lake) ^^l>JI 
Sikili cjjj^. ji cjUjj ^ UlUij (Cascadia subduction zone) LjL<L,15 iiLio 

"i coUUJjL 4jjUj-^; ^l^oi ^ Uul OjjA^i l^Kj C^UI 4lw V « «JI 4JjL CjIjj v 



jjli, j^J, <> Y1 J J-a* (iill ^Sll LolSLwLS JUJaJu JljJj !ljLi~. 1L, V « • J\y> 
y>J C^mSjJl SjuAj ^Dj-^ cub>._ju> Jwjl 4JI a*j (JJJIj iW" tiJ^JI |»L*1I LV» 
(jl j£Uj 4J.T J^-jJI j^jj .(jj^LUI jb»oJI Jj3 Ch ^y^e JSLij cjAjjj i- J . > ..j (jbUI 

Jj^ |»jUJI jja1*JI I-Iju J*a>JI ,> o£> j5 pi* r< • ^l>> J*S j*»^l JI3J3JI iUJ 

4J-J2JI JjSjJI j diJ^J j5 l$j| r^-jj cLolSLwlS laJaJw i-jj-** SjjJjj BjJJ^J 4 -«*k £ 

C)\ ^jZi Jis (Lori Dengler) ^Uio ^jjJ ^y^^JI ^ j3.^l Ly £j>l\ LI 
j£ (Cf-LUI tij^JI jil ji>3- jbLl* pLi. e-Li^j liyi^H ^LiJI J^-LJI <jl£w jj^I 
jUHI ^Axj (jSJj t (Areata) btSjij (Eureka) 15,^1 Jikio dllj <>^ ^JljJjJI 
^ki. L^U <j£*~ ck'L* J 5 ^? (King Salmon) ^LJL< dJLLLI iUaio Ji. i&iyi 
iSLb Sj^Lo (jji»J:u~. j^Jls «illJJ ^-*^' Ji>-ij J! *j</J'j 4. JAVM I p$"i«h' < » i- v ., .0 

ill*) I >_u*.>i c^b^JJI cub-ju. <> li«T IJ^U (j^ 5 j5 ^^ i$klill <jl c^luj •**■>• 

i.^-pi..." j5 !A1» (Samoa) l_ju>L, iiLJw JUi <jluSJI oW ^"O^ 3^ J ^^ cr^ 4 -'' 
(ijU oj5j ji (Manila) ^Lj (Samoa) l_ju>L, on J^^ <jl«S3li ^ '-^ ^LH 

^--W JL-'- = - '£:■ y 



JK.. : ' .i*P" i,s 



i 



'si. .'".i i¥= 




.»T • • £ pU ijL^J Sjjao^ JljJjj ^y^ &j\5 & j±&-> Jr^ 1 ' u # e 



'■^ L?^J^"j ^-' (Jb^ VJJ^-J u^LJIj SjlsJLII cdL^jJI j Lib ^Ijj Sjlc c_U_I 
4jjIjj c_^Jl (> o^»j U c_>ju>-L jSl^ll oia cdjjJ, jij . UiT dllil Uj-il liUlj co^jjDI 

._Uj jaij Jj1>oj __5jj ^LeU-aJI jUiSb Cj^Lajlj 

cdL^UJI cjiwllol ,jj Sjliw^lj i^tjj-j-JI c_>o j juljii _>l_jj «L__I Jlia 

j I -jaill (i^vJl .Lo-JI J& U_J^ jjjbj tL^LpOj L^-jj _;j_c J£_o ^b^l 
<Lo_*JI (j-jjJI j^Lj Jwii'il Sj^-wSl »Ijl>o_.I ^li L^-cj .SjlwjJIj 4ju>aII Jj-I^-JI ^ 

£ij_ll <J\'J'J\ iL__ll c_lj -jLLokJIj jL>J| £,Uj3 j 4jkA-i C^L__>Oo t_m_ij 

_U_Sj JI3J3JI i__i£ 4jy>Jl 1>._jJJ Jj_l| ^Us ^ Sjjlfl cjL__>_il o_»j tl^JKjjb i___s» 
<>c cLlUJI i_gil -jUUI _Lb jjj^j c J_J^JI Vj 5 jl .Lj*J| ^^ j ^ <___ JI3J3JL 
cobo- ^LUJI yiJL. c_^L_u^l c_L__ (jij US .(JjjjJI *UI j ^U^-Oll jjy SjLu 4ii_> 

_>_p_ll 4aL*£ Jj_>. Lw Ujj- ly 3Jlx«II irfi^JI 3_"I^1I ip,_u l-^LJI -^ JJ_ I0LSL0I (> 

.jSLoJl JJ&J S^Sl 5jLc J <]Lw ^lill (j-i U>I_5-3j JJ ;_jl_Jl <> 

4-jJJ £jJ jj_i*_ jl jSj. jJL*J| j ia^JLI LJoi>_JI ixUJI SjJjJI jSl^ll ^oj 

(NOAA's Pacific Marine Environmental Laboratory) ;,<■; . i.i| ^^ji 

^-i_av Mlo j.l_3 c JUvJI lift J iLJb. c_U_i- »_9 jJ_i>JI .4^3 4j^>oJI 4_jJJ 4j1>oJIj 

-lb l__vj__i j»Y--r j»UJI ^;U>Juj c^jULojIj -3IL. jibj L-JbuJ i«_3^Ji c-lii^i 
LjJLw_i_.l (j.jAJ ^yJlj ^U-JI ^jUjJI J=uj>_JI (> i_Jj c_b-Lu, ^jLuL; c_lfll_5_JI 

^L> J cs^ Oi^v Jj^jJl _U>s j liu USj (Seismologists) Jj^j>Ji *ULc 
^1 seismometers J13J3JI c_L_-_v_, L^io Sj^ku ..1^ (.l-io-b Jj^i If^lij 
JljJjJi ^ joL^i) sajj^j. j> Iji^ ^ (20 to 0.003 Hertz) ^ v_,l>li ..^l; 
^ Jj^i jiaio ^La) ^jljJBsJi (Richter) ^iioj ^Luui .(e) l^i. Sj^ill 5Sl_Jij 

.V,o cdIj^JI j_ji ULlSj 
JSUJI 5j__J Jj.il t J /. ^ j l _L JJ _J o^U^-4 u^l OjJuaII olllj JI3J3JI 5uui 
fj-J ^bjj j_*5 ^.j-^ill c_b.j^ Jjj luLiflb jJb_j U Ljj-sl> Sjj^ju^UI 

jl_*JI (JJJJ C Jlj^Jjil c-uv-il ^JL_JI ^ t JljJjjJI J^J ^^l ( »j JU __J| 6 | j| .C-UUJjIj 

LuLS_] 3WU Ji_pIo J£_u OjjiaoJI y^l Ij'js & ,>_v__ _JI3 JS ckx^JI ^li 



i^5 Jo>J <> *LLJI oL^UJJ jU/il 4_^ iS>Jlj j^oll ojULSJ e^5L« 

OJJ^JI (JjjiJI <^!j^ (C*JJ ^-aLiJ ^«J' Jt-aXLub JoJ_JjJI <UJjk (jrfJJ ^>-^ 

.(an implicit-in-time finite difference method) 

JjjxJ! jkiJJ lAo\£3 i*- r^>iJ Ij^- W 8 »j£*ll v^ 1 -^ 1 o: "*J • dlJ - ! "^ ^J 1 ^ 1 

. L^JlLSL-, <> 4JikLo.ll |wL>JI OU*)ll 



y. -Jl »jjAj »^-oic aIc i^^-JI LlSjJI ^Liil *jJjO' v^L- 1 f-* 1 - L>) J^ 

oj* oS iJUJI ^LLJI j^J ySJj t oUi3^l_j JL>Jl3 J^JiS ^JW ^^ ->r^' 



(^lij^uJI) lyUI qIja>JIj iLaUl g l^l / ^LJI j*ill 
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iJIji ^jI^JI ixpsJI j oLu^Jll £jj $?U ^>jj Jajl^i- 

r U» ou*> ^IjJjJI ji^J! ^U dljtfj ^b^UI & ^L*JI %£\ J>5 

(PTWC in support of the TWSP) 
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(^lij-SJI) ^LuU! oljJ^JIj iyi«H gtjAl / gUI J^iJI 
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^UJtl ^11 Jj*ajj J\jiji\ <L)j*a JJJI 

cJj i Jj«ejJI oij Ji« 4aJIjjj -jil ^LS -S& iij ^ j5p Jj>I_j£ Sju; JUa 
^yo-u. liL>l .<a«3 J^L ^ 4j»._j1I JjL Lu-J c ju3 J^L tc^L>-jJJ Jj^l ^J*Sll i>JI 

diljjjLdl cljifcljil c^ljjjLiJI CjjvJI (_5_ji^u) j ^^J^ill jjjjiiJr ti_jjL^II iJUaJI <_»£>* 

4j>-jII J^>j <^j3jj Lj ^^' (jji-JI J^jJI cj3j <^_u c^5yi jl ^oiill cn5jJl • 

h~>yl\ jjvjl tijl-u) <jj LiSl ^lij (J illj c ifjisjil ^jli-ljJI 1>JI jl j^*JI !»». • 

dill SjLiLS' liL>l Ja*1J obLJl la*. £,1 .L^u^Ljj bLUL jb ^2si Jai. ji*! ^i>j 

£jjj jjU (J jJI i-uUI sUob JjsJI <JL jyj ^1 tf£u jA Ijl t CjLUJI jLlio J LayaJ* 

.^Lj^oill 

t^-Jj ^Ijj^I <lL*L< jjj dJLaj ^ill Jj"il i*.jll ^ysj :4jjL>aJ| 4->jll • 



.oLJI jL,l>JI (-jajO ^^i tj-lj^l ^Ij jk>l uj& u 1 5 jJ-H^ 
oLaDL 0j^ j5 <LwSJI |jl ikJ^j a 4-u^ Jl <>a^L> jj^ til ijljiil • 

.ij't.nll (j*«iJJ c5j->"^l 

.^i-^l (>C i_iLl>j t-ljjj jl Jj*l~> J£J yjj^ (J-^ 3 ' J** 

liaj .^Li^-JJ jjuiJI ^jil p**II Cjjjj j j>JI <uU <j£>. Uj QaAJI i*>) ^^ 

i»2JI Jl yiii>Jil ^j ^iLj ^li^jIJ L~,jlll ^Ujj^I _jAj :Ja-«_jjil ^Ujj^I • 

.tslll ^i^^l illjl J-J 
i r 

^jil jib J^^ilj ^>JI £y~" j -^L^JI fc^l jl j*^ 1 ii' :^«3j^l * 

U*}IS iji-lill j^UjJIj 
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(^lij-uJI) 4-uU! jljJ^JIj ijJUJI glj^M / ^L-JI JrfiJI 








(the Pacific Tsunami Warning Center in Ewa Beach, 
Hawaii) 



i> JjL«JI J>i*Jl c> p* JIj 4JI ISjMjjj-. j L^JI SLaJI LL^I j _jJjj~m J 15 

j5j ,hjj}\ ejUljo>Jl LL,ji j _pLj». Ji>Mj J 4_iLi> ajj^I iJjlSJJ ^yJI LbvAJI 

J2J .ISJ^L^ j LusuL 4_jaJ^ ^oSl Jl |J£ rcO Ja£ Jl 43Ma«JI ^Uj-u ,-iy eJ^j 

J15 j5j .iL« oUI_^ Js. jjiJI ^>o |J (jJjj-JI iiAjj t( j<Dj irUI (> jjjuJI ^ 
j ^jjj . 4jjLSJI pjl. jjjjJI ^ L^jjusL, (jj5i Ujj L-jL, L-L*. ojUIjj^JJ u l yiuuJI 
oSL^Jl J-Ail (> 52jjl>JI oja jjluuj .-x-Uallj (j^yJIj jUaSlI i^SJ^L-j^JI luL^I 4JL>ju>JI 

J! Cjjl J c^M 1 oUUuill l^aJjI (jl Jut. 4aUo (j^l ^J ' Jj^iJI L^j Jnft>J Jji\ JUJI j 

<> li 1 <&h (J 4JI LiA J I ^ liuuj Li JJj jmj .LfJ 6^J% ,-L-Jl <> jujuJI JSL» 
tj-yi- 3 jj^ 1 (^* -t>U->JJ ^U^ j JjjG ^jAj ^jU ^j cJ15j .5i.jL>Jl j cjUI_ja>JI 

4j.jj}\ CjUI^oJI " .CjUIj^oJI (^o LUwS jy>-j j»jlC yj i_j^ij^u J Lul lua.ujJu'JI o Ja^, 

ojSi jSj ojliw uo, L-L> L^jJ " ivuiLiij .jjjU cJli LS "^LoJI Sjjj^ jl.jl>o!L 

•k*-=JI J J^J >>JI j objuj >ilUa Outf 4JI Jj ^1 .Juu (j£ iojlill ,-I^Sl iSjJ*- Cuu-, 

."(>ol (jliu JJ Jl£u}U L>*3jJ C1>UIjj_»JI 4_> 1 ••■..■•>. I (jjt>j| 

i-jL, L-l*J OlUl^oJI ( _ ? i> < 3 ^IC ^ JJj JUa y^J .l^jfl y^ ^Jj| jj Jj^J 

jo U uSJj cojL>JI j^USlj Jj^ljJI ^j Zh 3 ju, -LGIS L^ y UJ! c^U^-uJl ^jj^J 

i*j^j| LjuJbJlj i^jSlI ol5^jJ^ll Uaj ilLuJJ 6^>>T yjjuy ciLil U^l ^jju 

c«ji*^l 6^-Jl c«J^j c-Lo^JI ui.j£ j 5L5LJI S^j^SJI dljLill diliSj cIj^JI _pj 
jiSS o+ r ^U3jl J-=y (jjJI J5l^JI ^-oU^oll jl ^U^bUlL, k>^ ci_^ U yilSLiy 
•cr-^j J^A" ^lij-ill oLx~w ^lyi pj,y jj^Jlj .ji» a« • Jl iJLu j5j ^ r • « o* 



.6>4u >- (j-. if* ^ H_l_^ LuJjJI ujj-^ c(?JljJjJI |.jJaj c^UI_jjj>JI ou-j-I J») : Jli, ^ (^ 
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(^lij-uJI) ijlUI jljJ^Jlj ^jjL«JI gl^l / £»UI J*iJI 
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ti>V <U*mj U ^&j Sjixull ULV i5jbJ *Jl> j U* 



(^li^-uJI) UUI oljJ^JIj iyl*ll gljAl / £.UI j*iJI 



r^A 




.o^j^l i$yy>lt «Ljii» ^aj <. (pyroclastic flow.) JL> 
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joIj^>iul1I O.ujj 4-ojLJI wJjAj .6 
<jl> jISj^I j3*j l« t L^JtS'L.I <> i-oUl 6- >^ ^y-l ^L2JI JJjJW «- L * ljJJ 

tcjjiab*. cu . ua J 15 j*3 .jj^-^I ^iJj-uJI Juy "Li^-i djjkOS" jJl^JI <jl cjjj Se3 

3 fc r ' ■ . u "-' i tSJJI Jj^jJl «-l_y>- <> Lh^jJJ' »k^>W cjS>*j JiJ-fl I <jl ci-LflL Jj^jJl jjjl> 

jifll <jl CJjiftL*. rwijij .(_$-=>UI Jjl (j^j!5 /jjuu-jJ j Cjj«5j ^jJI LubJI jJLI 4j»-jj 
j»U*UI ^jic Jai-aJl OjLj j c_u~u JljJ^JI (jl iJLslj . I5j-i CjIj.",o.u.'w Lviu CjSj^j 

.JjJJf- J'jJj^ (ji>jjCtll jJsL>j (jj c_icLij Lu.ujj.xJlj jJLfll (j,u J^liJI .JIjJjJI 
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(^lij-uJI) 5jjUI oljjL>Jtj 4jjUJI ^Vl / ^Ul J*iJI 



(jloljul JioVso (_>ij2l ^Jaw 4wljj (jj *$*■" •**•} OjJLaL* cdlxjj-cu cd«-L>j 
ijju ~j\jx> UJ Unu - t aJiJla JJ^JI (JJJ 4jilo«J>JI SJLull (_vaiiu <LJjjJI i_<mi < ^"j .jLiSjJj 
->— oala .JIjJjJI '&y* <j-» (jjkljll >— iljjSl (JJj ^ic iSysJI !»-><■»■ Juicla . L abaU ^ a jbjl 
.lij-i Cj^jJ>J ji CjL_afLyj (jLolj-il ipjij^T cJ}L>j c JJl^JI (J£ jl d»ji»L> 

<t>\j>J^] /c*3*" 3^J^' '■L^*' d>° ^vj' p*^y ^j^ J ^ cjji»L> jl j^rf 

«-ljJ>^! <LuLa3 CjLuAj alj.VjV.J Jl JjuC uS 4jL>ol jlLI j (jjjjjjjvjl Jl ijjLj^jjJiJI 

>— u ..u J dal jajl£ / > J .a.» o J Y*\ JljJ % jl ^~< ^j ^jJ tijjJ^- ,J Cjjiftbv Jlij .cjLjuaJI 

iZj£y>3 4~Ju CjiaJI jj .Cjljjjaio OOC jjAll Jl <_5 Jlx^JI Jj>LJI 4. < J n , 'i ,» dljJ>J j 

. Ijjjaio Y *J >jil jjj Ci>j I jj 4^L.'.o-> y>* j L a5t . u a (jbljul Ujjjjv 



:_^!_ 





^EI-UBjJE 




|ai^h^a&-- 




jj^jSP^SI^^Jfe.- 


— 


i4m^^3??3 


P*^__ 


- :M. :- l. 


^ ~^ 


-+T , 


^f V - S&* 



^>l JljJj P*5j J£j* *Jjj £»&Ldj *il (Jj^ill 

jl 0>al»L> cJLilj . IjJw Y* >lljJ>uJI 4JL*o CvAL Jii 9^iaj_4-4i S_>JJ^> j lol 

. I Ji .o. i . 1 .0 ^ a ^ < jjj p-aljjj Uj iJHu-Ja" 5 Jaisamj j JLxJua Jul jJjj> jjj 43Loil 

J^L* (jjjjjjj>JI (jj 4ijiio <j5Lol ijjUj j iwljjJl tij^>l cjji»L> Jjj5 (jl ^j"Jj 

i_Li£JI _aA (jJill jJJJ Lo (jl ,j~< ^ ^J J— /IjJ (JJjLS j^C JjAJJ . _jU (jjJLS Iji^i j4~> 
/j j La.i u J Y*\ jju) iJLeLaj ji i_c"jJj^' ft-lajJI .J* .ki^aJI (jl jj iwljjJI 4_JI diLoaj t_5 jj I 
(jj 4JI j51 Cjal»L> (jl jji .ji-l a3%J> JljJj f»3a JU- "i ->-l f->-ji >iUJ_a t Jjl Ojjl^ 
j (i-fg- i -">- IoaI ijjS^Ju i_s"^I ^ • 4jIj3 (jl j^Jyj .JljJjJI pj3a (jjj jl 5j3 ^JJ i_ i . » ., ^vl I 
cJ^I Jj3j .Jjl (j_ajl^ /j J l»»i u J Y"l J'^j JJV -WJI ^^J-e (fi^" 4jjUJI jil CjL>j^ 



J— =u jS «-UI <jj jl^^> *aj tJjl^Jl ^jLJ4*jjJI jl ^jUa-jjLijiL i_3j*j La dllia 

*i (_5 JJ I Lijl oUJL>i (jill i^jLoc^I jbj**a!l ^..fk ( Jj jla Y • * d>» jS£^ <lcL«jjI 

U5 <(Juju) 3jL*> JjL-ij fLoL oljlj.il i^jliu c^-H c^JJ'j tjiaY * — ^ • Jl <lcL«jjI i^jjOu 

. ulu (j la (jj^** 1 
j^Jjfl (jj <UaJL!l Ijju . ! 4j-l>vP 4jucui5 c 4JL":ivSla 0J-Ojj <G3jjca C-LaJ t-i.;^ Lai 
(jl (ja *^Jl> f< $ if I (.Jaiill (j^ C. O. . I . I J i^Of aLc bjjJ jnJ->- J-<a9 lT^-J^ lT*^ 
<UJL>jil v±ijlj\5JI >«jj->- (Jjj <jj LxCj jlS^I jj'il Jjy Lao9 <U (jl£ Ijal IjJj>-j Lkftj IjJl>j 
L_uijjj La Laj^xi-j ^j>-jL>JI (j»SJI (jj Sjjj5JI Jjltjjl by~s ^li- La (ji>j^!l pb~* Jj 
Jj>LJI &Aj t 4jLajJ 4aS_>ja2l 0Jj>uil CLiLjjJJ Jjjjill Jj^LJI (jjjv^-uj '-^J) jjl (JJ 

. <uk OJuJlC iai>wj> <jOa ,*-«-»JJ <<J JJ JUII j LlfJi jAS^I 
CjljJj>oil JJa Jj ojjtail iLu5JI ijjjjJuJI CjLUI <jl JjjiJI 1jl» iJ.Vm^I 
lSj^-Ij Ojjjw jL>-il (j-u J~aL Lu->JI 4Jl£ J-oli Ju> LJ rJ-=JI ,-k ilkll <LL»Jl 

(jji^-Ui (jLu .(Trim Line) p.Jii.1 1 .L> jl pjnil jl>_> jj>JI li» I^j—j t j-$-JI <&>.!> 

1^1 i LfrSjS ^aJI Jjj (> Ij4£ J5| SjjjjaJI jbjsi^l OJA Jjl*. L» J-st> Jfl La Ijal (jl 
JJj (jj r-JLaJ l_ji-ijl ja*il J Ij^j LaJkj . Iflju ijji-l oloj oj isjjJLlI jbO*il diLal 

.ja^l IjvJJaJuaJ ju>,o,IJ aaiiill JJ> J^l OjwLa <j_4^J .y^l iajjulll jL>-i^!l 
0jjj>-j plijj^l (_^Li5 JJ£j ciijiff 4jj-aJ Cj_ojaj ji jbjvi^l villj (jl JjJI pA^Li- 

jU^jJI j IojSj (. ! ?(^jJ L; OjaJI dUL) Loi .^j1>JI oLa (_$».", o jaS Ijoa ^0< (JI** 

J ^IJj-jjJI lift Jlo (jl (Jj^jaj p . g_ \5TJ a tixiUJl -rbjll jl JljJjJl >— t - i ■ ; J-^oo (_5Jjl i^jbJl 

i-.jjj.l Cj^bJI ^kl j jla Y<5 Jl iia«l> ^ Jj Cjklftjj^l oia Jii J-aj (jl (j5LaJ 
.IjXo Y ' JJ>J r'j^^l CUftjjl LaJuC CjIlllt-j^I J (jljL» ^alja-jj j }Ha ,_L«<aJv L»5 t iSjiilj 
(j-uJ «Lu-» (jSJj 4jU1| JJj ^Jj~o LjjJvj loa (J_j£j (jl *^l (j^aJ ^ ja*^l <j' 'jjj^ J^- 1 (_J^ 
^yk ja'il Jjj »5 t J&UJI pIajj^I JJJ (jLaJ r'ljj^l (> >^Jj<-> ( _ J ici iJy>-\ S_j5 Jj 'iljJj 

.(jLc j ^ g ... M V * Ojil oia (j^Jj ciiliiw o (Jlj-5- J^v JjJI «-L> (^i-*- ^ LuTutf il lia 

j 4j> I, ; , . .JJ <Lul «j (J->j >— *AJ al^oA »k (j^ v)yi ")¥& O 4 A— 'Lijl -rJjLu 

4Jj5 CUJLS (JjLs jLs«AJ| <L«jo pJ tjjj^l Jjji LxCja IjJ.JA Iww— * '(»LjJ aA Lol 'u - ' j t^vjli-JI 

(jl Loj i.(jl511l t_ij3 ">l*5 cjj3-iJl as ijjy iLuS o' *^' JL>J ( pj>- (jLHI J <L)joo 
~JjkJI ^ JJJI JjjvJI j J^^ ji '^jLs UttjJI ljj^.j ^ jaSfl l i %*iku J J I_^j3. 



>— L > U b.g > l Bull (jj 4^,dx£ i| - : ?"3 J (jjfulJ <U5 jaiK-aJlo S«L»oJl <jj iljla CdLuS L a.. j . U 
LflCj^j t-ljl LaAjjjJL«j (jSL> J iljlft <i-Cj— o laAa-ao CLuyJI P-Lijj^l Jjltf-ll /p^l jljjvjl5 
jLx^il J&3 U . g - ; ....'. U - ' laJJXJJ L$-*j U^'ij^-I a I a g ' y^ o' t^JJJU La3 ' t 1 r^ 1 l_S' >i)ji^J (JJ 
jjljjJl L$jw i_3jJS-jJ 1»jLjJ>oI Jj«j 1 j*-JJ 4_uIj Lo-^jjjjv aj° tjrol>JI ^ic <Uiall 4_>UJl 
jl Luis l.o. ^ -lr- , v (jlfLJ (jJ-=L>vJjJI (JjJJ> Ul CjJS-jJI j l^JyLia «- l_S_iJL I j Bjajvaj c^uL^ JjJI 

(> u^-jJI ^5-***° La-^ (J^l (»>JI J .i-a«Jl LU IjjjJ SL>JI jus J^ Lju Jj li^y. <J 

tjjjl JJail i_3j^xJI CjaLSj J}Ia£ jLjIoj OjluI LjlS Bjj^xll OjJI<3 ijjjil ^lil jljJ>JI 

cjjLSj cJLxJI j i_)L>^ 4j>JsIj Jxl (jj JLcl (jl Ijio oY* pUjjLjj <Lj-A!I JLb 

Itfi^C *r!j^J 4-^JJ JJ^I J^ ^> CjJl£i tJj>-LJI Joja J^ BjjUuu ifijJaiill jLxJj^I 
.iRcl ,JL> U (j*5Li Jia i Jjalla (jj-xil ^cjlxJIa (Jj^ioJI ^OjloJI 
<_5 j 4-bLSJI ojIsjJI J^jj^l 4j] i i-i>*J I Jiajj t_JUuJl i_3j£j 4jJ*->^!l OiJL> lj£jsj 
jaSuJ <Culc jbOb Jjs-LJI Cjjj^i JjJI 4.a-ik*JI O-jil diJj (jj£ cSJJf -UjltfJI iCj^JI 
Ujl^-j »bjllj Jj^ljJl Lr d £Jjj .ajIajJI iajj>sj SjIjjJI JJw i_3j^ (JJJI JaiJI lift LjIj 

■_ U . "i ,i tAjii-jLoa L«<iU i±)jJ^JI CI) JUJ^-la CuljLii-a jrollja uUmiI «L3y*i -Uul i±l>oJIj 
-Lj_5-allLi 4jic jib I (_5Jj| ^^Aj LxCj jj5^I jjjil (J_poJI jil (jj BJjJjvJI Sy&UaJI 

(jj dilj jJ-Cj L^JisLba L^C j^ja L^JSLjuj LfJ-4£ 4-;,L;£a I g'ij^i'ilS-u 4ijJtaa ajja ^_»Lj a— . u 
Lj^jjlJ r^J-i- 4JL>J ja-ao jrJ^^J J-a-C j ^Cu^i I lift .4_u>l*JI ijJ>-UJI (jj <U^il Jj_£)UjJI 
.aAjJULS-j J dilj iyi«j i l#i^!jJI iCj^a iajjjiil jiiv^aJI 4jji5j jrJwJJI '•LJJJ I aj 15 c B jjo 
j^wiulj ijjjjLp i_AwOJ Jl L^cUjjl J—3J 4J45ljI| ia-ail jj"^ ULojy C iiftjLo iL>vjjuJI CjjLS^ 
L^5L!aj L^cli^jlj 4j>-jil J,;5..,a."J BJ^L^JI oLil SJLiS' jA^ail jrJjjjJI 4JL>- jJ^-=u jlc jj^J 
4i»L£j JajJVjJI f» ,. n . > . viljjvj iaoji-Jl <LC j-j (jl (Jjjj j5a .i_3y>JLi L^jIaLuoI ifi j»ja Bjjjil 

JjL^JI pi>-jj| i_ li ■ ■ pAJjaj ^h^> ^jvjj (jjfTifl JljJ^JI 3JL> J US' "<-" '•j-*- c^^J 

"(jLfcu J^-LJLj aJl K . ^i . " aj LjjojJj L^clijjl (^aSLujfl J>.;--v.oJ I ulC ^o.jKc 2^j_jj Jajjuj 

.s- -i (jl L^jLoI (_iiL» ^! 'iijLa 



<J-oLSlj Ja-j.>jJ I a.,.,!. '* . L^aj A^jjJ ^Ls Jj^ J ''-^'j^ J 4 t) j ^ j' "^J-***^ J^J /SO"-" 

<b»-_jj (j-y^J Ja^-jJI »-il> xijj' iljla 5illj <uw J^>j aljJsue^l jiie (fjly f Iji JiLiuji 

jl 4jjjjjil JjSJI <Lcj_^j SjSj 4jj5j fji i_ju*l> <CileUjjl iJ,l.".Vi AAJjJJ iJjji? ^H^ 

jlc JljJjJI JL> j J-^oo US' jj^!l ^jJj i*jj— LvS-ulfLw dUJ J5 i^jjukj .'iLiLJl 

Ijjj Y ,_ \ • jjljjvj J-au (jjS J.- ^ . 'v .J jAll (fJJ-* £>JJ I g .'.;■■» Lj-o i_j^lji>-lj oij^l (Jj-i 

(2>c ou>uJL «-U1hJI Ijj tJjjJI <u5LuLS_w <tiy«ja L^xo^jiuj t-iL-i^ll Siyto jjuj 
t_uij^l (^li^-oUjil »5 <>j Sjjjill ^>j^l >oLs^3J^!l Jj-=l>J ^L«jj>I *_>j^' o^USlI 

Jjo 4jJL5jjJI jwjsJJ pjljJ (JJ CjJiSj Lgjl '-'■!.-'■; LuLS>jJI jj->JJ flJbjliiul i"i g,>aJ' . lf..!^ 
4jj Ijj SjiLo u^J jl^l (^jJ^JA^JI J^*Jl i* - ^ fJ ^cfS (. (JljJaJI (jjJuJI jJi* Lajy^ju 
«Ui>jj«j ^J t U>w "Luj3 (jJ^ljj jl Jj^j '— '.v-JLt U>I J-^l>u ioUjl^u Jj->oj ^5 4_)U5JI 

cjIjj»-^I oia Jjj U>ji J^ls. (jlj <3j~» (fijJI _j3-=>-JI ilJj iwljju Ijljji .»ilJJ *ljj>> jLj^jMJ 

.(jljU jjjv.S' jkiw^l io^!L>JI ^ic IjjSjj 4 LujiS' aij 
*j yjj ciiLcj-cuj ioIjL^JI LajjyC cjIjjIs J^L>- ci>j.fr.,Vi jV>JI vilij <jl p-^J <jjjj 
Y (_U? J-^j* U ljj-»-iJ' l»jiSl (j^ ^jj '^3^ r^* - ''-"-*■ u^ ji,;.'i5.' vaS! ^Ui^uUjj 

0Jl3-jII CjL iji) (jJj^JI JjvLJI jj)J l - r tC J J ' ^Uj-4u'Ujj <L*jj p.;.b.C (J^ljJl £>o ilw u*^-" 
U J5 jjjjj CjULj Jju oiLo jj iiajj \PyMj JajjvjJI jJlC r-lw^l iOjJLj jl c 4Jjjj 

Ujj-I tjLSj t(jji>.l jj^-j o^Ul ojj; j cjLS^^I ouobu «j .JjvLJI dUJ J l^JLjb J 

.ioLcL»i b.AP Jju LJI J_/l uyj -olJa..,i.'i.i».i.o 

j^- J j^lJU> Ijj^y 5jjIDI J^a>J v^b ^y*-^ 1 jj^ 1 6* ^+>^-> *UUJI Ijj 
^jAj *il jLUJ SLcoo jiS'^l ^ Sjl>Ij Ojjj-> (jl hJ chh>j ti»2jj3^l JjvI^JI l_.j3 ^jUSJI 
U (j_jij L>io JiLiuil ^U^uUjil (jl (C^S! ^-^ p-f 2 ^^ cjijLtf> Ijl All UL>^! ojjj^- 
(jjj) jjJjj J-°jJ <3^" '^j-h jsL«j^i (jjlll jIj->JI u'j >^jljil ioIj^uvj L>4JjJ j J-^>- 
. J^-IJJ aJLS" Y • ijjjyj L>_^- (_y»Lw lt^"J ^"^ ^jii>H <> (C^i/ 1 ^' (Ar*^' J^-UJI 
i (,UL> U»jj>-I (jjjISjj U>jJ (jl j^»-_j3 tOjjj^JI J (jjj>oJJ (jlj (j_jj--< JLJl i_jj»j 

(jj uj&i \j>y»£. (jjjLSjjJl (jjift jJ->-^ (jl <J (jJJJJ t UtuijJj_^ U^ji y> b~^> J-*""^'j 
oJUjJI jj.V. ^ 1 J^Li- jil, t |i| (jjj t e-LLt yji>j jj>-^lj «-LoJJ iftjj U»JJ>-I (j.i.ft.1,^. 



J (j-^uojjjJI (JjJjlsJI 4jLtSjil 4J4MI jJv«oJI CjlLda <jjj Si^JI ju-iuj jjjl-*2 loIjL^loj 
jAff JjLvJI (jlSj-JI J->|jJ -rjJJI (jj ijfuu Ljj«j dlij JfT (jj "}U3 JJLso .iSj cSjjjjjJI 
ilLvJI si* (_>^l>%3 (JJJl tijjjj jjj Jio dfc!j->l *L\i*j (jtujuJ *5 .Sjjjj-jll jUL^I 
oUil jliJJ ojjj ,j*uJ SjjJjjJIj (JjLjjJI -^i~u J^a>o iJJJI j^JJI (jl <J (JjjIS t L)jjui*j 
Ju£ j£> Sj^ki-jjiS'^l jiw^l l_luJI Ljjj ti_juoJ>- (j-iu J I t_9^ll jAff jLLw^l *ljj>- Lj^jjvjJI 

LLi-i Ji LriJ J JJ,0.i.i.l 4— .OJJVjJl oLjJLl (ji»W!j (jlSjjJI J.yiOO LjJP jl .(jlSyJl JlAt 

Ju£j c Lj_l9 L^jjvjJI old I dib l_ >L~ul J-*-^ ^~°l SjjiJil LjJv^aJI (jljjjajl (jJ^ ^^» 
JUl>o J U J.. ^\> .. uj i l JjLjJI iaA^aJl dilj J_x>-jl> 2 4_iy>waJI (_5 ajaj f <U3 *>.ugQ (JJJLO )Ui ia 

J SJjLjJI l. fr . "J : ;5Li ojl>Ij 4j«ij K»..,haI 4LlhJJI ix>JLJI jLLil diL; ^.fLu,^. jl .able 

jjji jjJjJ j9 Lj . u j (Jill ujiCjII _oLjj_uUjII jIjls- J-jfL.ri.Lt J=uj>uJI Iftjlc IjaJ JajJVjJl 

.4JLojj iJLuiJI 4_ifL>jj^l SjLSJI 

4ia_jlj\j <U^il CjLjIaII 0Jl& JoLa-j Jjy ^>j$y lS^J^' (iX}^' ■^Jj-^' /SH^ cVlj 
JuajJI *lj^>l JJ<J (jlj (JjjjLj Jl»j .<GlcL_>j j_glj (jajjLj *j JjIxJI (C-abJl UHV^' 

jiSl ALy 4JjL (jl lj^>j <lL»Ijj pjuaJI (jj jjSI 5jjj>JI ui^> j f.u«JI (jl cjLLo^JIj 

cLu^jJI j ia^-uj 8Jl>Ij <U3J ) t l i JL ; ,. j OjjJjjJI (jj (rfjill *j-> b " <J^ 'M^J ' pJLS" Y • <jj 
Y/M ^ji> J=lO«jJI J bJl>Ij 4jl9J LjJsyL. aSjaII <L>jiK^JI ilifCIl p-^> (j' "^^ '-^J 
—Jjjj *ljJ*-l oijAJ Ij«*uj_j jJjjJ 4JLvJI JLjjI fj fj tjL>^>-2la j a- V - aJ I <jj (jL (jajjjjj 

,4jJ_iaJI CJuLfCs t ^±j-\.->-.u>i L 4JL u L *> - SijJUj 4JLvJJ jju^xo 
'LCj—ij ljjrfj\Lp i <— V ' JoLj Ijjrf *\0 « cUjjIj (jifuuj ijifuiil <L>aII (jl 4_^jjuJI 

.JaJii cjUL, a jjo ^^jj^l ^Liil J^a_, Lpl (jl c ieLJU jjj_jJlj5 VY • 

4jLij ^jLjj^juLijj >— lwo I ^Kmi >aAj LLjjJI jV> (j^ lSj-* - ' CuLLa^. >_l.>i.'>-j 

L^ji J-^ls^uj ^ylll i«jUJl SjjjJfJI (jlj ci_ui>. j»Lc> Y • • • • J-a3 (JjlifJI jjj>- j J^aj> 

j ^s_jjlII u^j^I >f^ dilj >_u„Ai.j L Lalj csJA QL^! SjjJ^>- j-a j^jj^lj jjj»i!I 

' J-^ U^ *J u'j^ J"^"' 6'j 'U^J^ J^ Sjj jjii 4JI CdLiIjJI >— luj (_5 JJI t UjoSjjlo^ 

J^j»j~ j dSj^ u?' J-a* 1 L IJJ tjjill (jjSJl J ijjlfLII ( _Lc (jjLio LlJl (jl cLU 

.jjjil ^jua^juLixll aJ (jjj JljJjJIj j JJJ il 0Ji*j (jjj (jLSjjJl Jut>j 

(The Geography of La Palma) 

4jIj3 loljJl (jjUfJi jj^. (> Sjl>Ij ^j (La Palma) IIL^ i^y* j^jo 

LyLSjjJI jj>JI (JJ l5^>^' (JjUfJl jjJ>- Jff 4jAj )to ^Aj .Lajj9| SjIaI ijJjJtll J->lj-JI 
Lj-Axj jji chy-^l <— 3*^1 jJ* CjUjJa Jfuiu 4ju\£jJ\ <>jl>JI affl^j JjlL Cjj_jfu ( j]\ 
JJlCj ^»JjJ jJrf_jJjfT V * *\ <LJb_>'il <Ujvi=uJI I ^".-fcLa^ iLu 'ijjJuo '^j^ lT^ 3 'o^xjJI 



Santa Cruz ) Lib "^ <_5j j^ LUL, I«jl» LpUu«U .i*~J A- ; > * « 6*fJl>JI L^l^ 
L5 LjIjI 4aLJw \i Jl SjjjjjJI j^ij . u,« • • L^JLS^ jIjjO «Jjl>j cde la Palma) 

JU^, 4,JLc .^pLe ojUo- ^li Jiui Ji« _j>Jl ^>o (La Palma) W\Ji Sjjjj*. j^iu 

t (Caldera de Taburiente) jxujyuy ^j IjjjJIS ipU*JI Ijj J15JI JjS <>? JyAo Sjjj^ 1 

Laj _^>JI j <jL«aJ (jl J! OjJJ^Jl ^jy^> J jW^ 6'jtJ^ (jljJ-^-l 4-" £j*^ cS^' 

ojjili (jjl .(Cumbre Vieja) L»aJ lS^ISj (Cumbre Nueva ) li^ lijjwb' 

"i^LJl oiftj .'i*^ ^UiJl *>*JI Jjs ^k^.J ,yJI c (Caldera de Taburiente) 
Y Jj5 cjLSu (_3*>Jl j jIojIj^ °j ' Ijjj^L^ Y (5**iJ ' /*0* y*3^i$ ^ ' 5^ " - " 'S^w^l 

c J5UI J,lys <>. dUj j*J L« yflj toj^j J^Sl ^ISjJI LLiill J^ 455UJI I^JIDI 



JL* dJj (>-iu cljjjJliJJ SuSySJIj iJUill 5iL>JI J^> *JL> Sjjy>Jl ^jic (^^l p^*SJ I <jl 
El Roque de los Muchachos (2426 m) cPico de la Cruz (2351 m), Piedra 
Liana (2321 m) cPico de la Nieve (2239 m) . 
Jjjv y> y»T tpUe Jjjv Jji & 1$j1c jjui^oj IjjJIS^I 4jjjJl»JI 4iL>JI LI 



iitiJKo ioLSjj ej|jj»i JjJ (>«, JiLij j5 ^IS (_5 jJij t (Pico Bejenado (1854 m) 

iji ^iw L» Iji ^ij t(La Cumbrecita) Lu-^^^ iikio j jjjj>o!1>j IjjjJISLII 

<> (Barranco de las Augustias) j Ll-ojj <_ijj-^u SU5 ^ic ijpj ^l -LojiJl 

.(arranco) ^ £li» Jl La-I^ j ^jp lf>'\ ^clvJI 

JIj JL-i (j^ jIoj jjjj>-l ^i^oo SjjjjjJJ jj*>J| t_i«fluJ| (^j <_5jjii!l jjjjJI 
iu_jl>JI 3iL>JJ LJLuill 4jI$JJI J .j^jJI _^J l^ 1 * Ji-^l J!j IjjjJISLII LjL* v^ 
SjjAII Sj-SjSi cjI j L w J'MJ 4j>^u5 jki t_s_J I (Cumbre Nueva) jjjj-I JLb> 
Caldera de ) <ukju JjiiuJ Jit** cjij (j^aj j ci^ tgji Jjjl>^JI ^ ^jJI iJlaillj 
c (Cumbre Vieja) jjjj-i jl>jj <sL>JU ^ys^\ 3 ii£jll *>>Jl Ul .(faburiente 
lo^il fuiojLUI jLolS^Jl cjljLviJ^I 3^ .4A3-^ iylS^j cjLLUu J*aj J5L2J (jillj 
(^iHo ^ y • ^\y> ,y> 3 t Cumbre Vieja iiki^ hjjj; La Palma j oJ-aa- ^l 

. £>-OLjJI ^jiaJ .r^-V. U oAj c<UiL!l 4JjJala Jib ^Iff fjw lP^K 

jiSi (> (Teneguia) L^>uJluj (San Antonio) ^j^kil o^ ^^ j^v; 
bjj^-u-uj j J-^va- (jjl^jj LLij y*\ (jLSj . Ub^! '^j-^ j <iijj/Jlj ?jlj-LI 6r^'j^' 
4aiL^jJI aa>JI ^u_P> Jl t»^v^ j»Lc (> JjSll frjjJij/jtyZ] j^j> j (Teneguia) 
cuL^L J- \ ., t i. "J Sjjj^jJI j Lu^l>JI Slkill *j^>- SjL»Jl a^u>Jlj 4j>UjJI Letllj LjIjJI 

iij cjju^u SyJill chjvj 4jjIjJI SjjLSijjJ! aju>JI dDi! Luj .Ijjjjjl Bjl5 £>e (jjjj£jjj^I 

<jLl>JI 4 1 ., , i , I J I ^jjj liSLftj .Jsujv^JI C-L3 Oj-ii jj^iJ «Jn» J I j |Mu>Jl (j^ SjJJ^ ^>bui5 

Ljjjjj i (Azores) jjjjl L^Jwj c^-Jl^'l i_a.n;i'io i_sly>- JiLiajj c — jjjj JS-io *UI 
.UIjl3-J liL.^1 bjj)» JZjj jsi\ cijUlJl j}jV L-ct.? Lfioj t (Madeira) 

jj3^aJI j»rtSLu OjJjlSJI fjO^aJI dlti J_aJs ^ic . Cj LftA. tu J I dJJj y^ jrjli-aJlj OjJjSJl fjJuaJI 

cjliLaJI i_jjJL .2jji3jil Jj^jJI l_jjujJ cjLs^^I oia>j tisLaJI £>e Ijjju JjIiU jJjpj 

( Juy ^! jroLLaJI iSj^J OjJjiLlI CD^LxiJ^I (jli ccjLlw^I ol^J .U Uaj 4jjj Jljj U 

■ BJ.fi.ll j iljjuw j I 4.,.J„..,q 4jJ>wi Ljj 
A<J (_^«J.' dUj (j_\J C Uic jjS'il LgjjlSjJ \^oyoJ>- CBJjL>- (j^lvJ LfJLi i_i*i.n" jl 4loL>- 



(^lij-uJI) 4jjU! jljJi^Jlj 4^1*11 gl^fl / £jLJI J^tiJI 



i«A 



cjIuL^uvI Jl ixjj~j oJaJjj . <Lutj l>>iJj d>J Ul^JI ^JLc JjJj dJLla (j^-J jl 'Jjy= 

|jL> jJjLo ^J>-aJaA>- j^C IgJ (JjliSJI jjj- (jL lj_^3 J->o I0jj-»^!l <Lul5jjJl ipljL>siJ j| 

tj»nvv i.nh c^oao »iy^i o.J.^o- ^i dit dUj (>-aj ijuis^jji cjIjLx^^Ij 



Volcano 


Hand 


Year 




Taoro 


Tenerife 


1430 


1 


Tacande 

I 


La Palma 


1441 


2 


Tacande 


La Palma 


1470-1492 


3 


Pico Viejo 


Tenerife 


1492 


4 


Tajuya-Jedey 


La Palma 


1585 


5 


Vol can Martin 


La Palma 


1646 


6 


Volcan San Antonio 


La Palma 


1676-1677 


7 


Siete Fuentes 


Tenerife 


1704-1705 


8 


Montana Negra 


Tenerife 


1706 


9 


Charco-Montana Lajon 


La Palma 


1712 


10 


Timanfaya 


Lanzarote 


1730-1736 


11 


Volcan Lomo Negro 


El Hierro 


1793 


12 


Chahorra 


Tenerife 


1798 


13 


Tao, Volcan Nuevo, Tinguaton 


Lazarote 


1824 


14 


Chinyero 


Tenerife 


1909 


15 


San Juan, Llano Banco, Hoyo 
Negro 


La Palma 


1949 


16 


Teneguia 


La Palma 


1971 


17 



£•* 



(^li^ajJI) 4jjUI uljJ^J'j 5_»3L«Jt ^l^sfl / ^Ul J*si)l 



N 

A 



Skm 



■MIbKi 



1 






1949 

^| Historic erupnon 1 

I Climbs wefa Sesias 
" Cu«to§ Ny&va Sertss 

i fill TaEMialenle volcano 

1. Basal sample 

* ■»- MB or sleep riage 




1949 



1971 








1500 



1600 



1700 



1800 



1900 



ISjj^I (PjIaJ 4j5j^iJI J^>U^JI ^j-iu <Ujle ^jLjj*>»j 5j>w ^'jj u^ u^y. ti^ 

j -c^^l ^a\jyJjVkjl\ CjL>jj yu.<u CjL>j1I 0.1»j ij^Jj Jiuti.; <Lu&jl>JIj 4_xJLo^J I 



(^oljj-jjl) 4jj11I ulj^'i ^^l J 1 ^ 1 l ^ LJ ' J"**" 



i\> 







UU^f OjjjjjJ 4j>jJj4>JI ^iajji-JI 








j^> y .jjij ^jj^i>Jlj 4JLSJI UL/i! JL*> i*>V 
j>uJI Jl jJjj^J Igja <QjSJ JJ&j 



i\\ 



(^Uj-uJi) ^yiii o'j-^'j ^wi e'j^ 1 / ^ LJI J-^ 1 




-O^jjJI i»j3 ia>^ — UL»^ j ^^i>Jt 4-oiJI 




<Ul>b oUd^Aj >— u .^ u ij$j5 iUj-y 




(^Lj^-OJI) 4jjU! yljJ»Jlj ^«jL*JI ^Sfl / £jU! J^iJI 



£U 







<ljjj e-LLJl ali 



<Ua_j|jj jjiwa <_3,i$ 4_ulSLol 4— <I,J i*j aAulij *_iftjj .(JjLlSJI (jj tij->l *_X>^ li' 

ojlwjj V^ Jj>-I^uj jj-^ *■** jj-*^ Ij-'jji '6Jj*j ''— ^L>j jj^ J^ ,-«Dj-iaJl 
<jj 43!>LojJI 4_ijj>uJI r'j-o^l L^lsji ji Ijj> i*iwi 'ijjj*v^> Jj£ dllia jl IjajuSIj 

jjjvj 4-ujl>Jl ijjiijjj^llj 4j1(j3*^I Jj>.|j_JI Jio |jl> ijjU jJalio Jl ^Ijj-uUjll 
(jj LA*jj t IgJuoliv^ij LoDj— u iliAJil JjkfiJI dib (jj Lajy U^-' oljjl jj-aJla clog '1 ;■ 




i\r 



(^Ijj-uJI) ijjlU yljJ^JIj iuUJI £^Vl / £»LJI Jrfill 







.^ .#- 



Ub'if ^>p oJjju J^Ijw Jl ^Lij-ajLiLjII jj* olaj 4.»J*4J> 4jjJv^? <Qjtf 




(^Ij^dJI) 4jjUI jljJ^JIj ^u^ 1 £J3*^ I ^ LJI J-^ 1 



tH 








mm m 



m* 







UL^I JU> & o**j 



i\e 



(^•Ijj-uJI) ^utll oljJ*J'j **»l*N e 1 -^ 1 / £^1 J*=^ 







jjjuudl ij\Sjji\ Jljju IfiWjjl *djHI *Luji*JI 4j1oJI JjHill £*«>» Jliil 



lijbSJl j3j>- (JJj>-I Ub"^ oM Jd\ 'ijjy* & iojlillj Ib'lill Ljl^Ia"^ 4-3-jll oia 
<L>j£Li! jj^w euJlf b ojLc ^1 j^kJI JJb c L^ji ojSbw j£i~u jjj; aJ*c «-j^> t_Lu*j 
Lu- <j£w. bpi jSl. (jl ^ Cj$-h "^ JL>^I Lfi^ V+-V *lj*-SJIj *bjSl Jb>j 

cub^yj iJjJJl J^.|j*JI ^jOJ IojLc LjU 1^ JL-jI iLs-Jjjjv <jjjSjJI 51jju> 

0j*±t <jj£i-> '-1JJJA9 <1>Jl« £,1 31 cfU£jj i±JjljS" »M9| <> «jj> 4JLSj jJjj jL^iil 
jtlo^l cull, ji cnljAe Jl ^Lclijjl J^u c-^jj ^b jIjl» J3 jl lub i>j* Jj| <>o Jjtllb 

c^lUlJlj ^Ijj^l J jiLoJl ^jSuwj tJUJI J Sjj>j^ i_>L>w< o^b ^jicl (> 'Let ,ji 

J ^^JJ^I ^SALj 1-jIj^JI lift Jlc t _ u .,.a l .., ^1 I».jll 0JJ> £,1 4.l<Lt,.ll . jjjL* }b jbjJlj 
^Ul j lju> SjjjS' J>LjJ>-j bl_p- iaSjill 4j.j1I (> j.dSb Jfll CjL>jj Cjj-u* 

4^.^ di!j ^jj tJ ^ ^wbJi 6j aJ| j (Krakatoa) jbL%£ «jlS^ Db> J < J-=l> b5 
^15 j2j <.L)&»jl\ Ub^ ilbJ L5 jb_j-aJ'U ! M (> <jjSL>~» Lw 5JijUj Lu,..J ojjjw? ^bj~j 

.<>oO V • , • • . ^Jlj*- cjjjj JiZfl JJ j «jj <, J^-lj^JI bjj^>j jic JaiS jlo n b^cliijl 
SysLkll oij bbjL* UiaSUl V b~,Sll (> (jl ^b^-JI Oj^u V bJ J Liu USj 
4jjLo <jlj^> u^J ' .' ■ .' ■■ " : ! bto L . c xa J J iCj--u ioi>vJ> OJubv jl 4j_^>>-^ Jj^ J^jJl 4* 

J (j^ J^ ^>» J 1 ^y> 6^> iJ dJj o^J c^bj^u bulb LL>*5( ojy: ii^Up 

jkiJI ^jic ^SjjOJI j^ |J (jjj tlijl UbLai ^1 bjlJ -jJLs- iua5 Cj*L> ( -x3- JjLJI 

jjI_jASj Jjj jLL-'il 3AJ b^jjjAjj JL3-I ^Sj J-cl>j-» U j^>J ly*y iL,jil iiuJI 

j.1 g '» ub . tj J (jj^IjjJJ L5 i>JI jS^li (> (Professor Bill McGuire) 

a^i jki- dbj. <ji ' (the Centre of Volcanic Research in Cheltenham) 

-Ll>oJI y>6 by: 4l>lju JaJu 0^ li>>o liill' ^^>JI J^JI <> JjL^ ^lJU j^jj^ 
Jj^ J^V ^^ 6' O^J 'J*" i^i^iuj .ylSjjJI (jlSjJI IJA jb b Ijl ^^JhHl 
j jiSl jl ii-i ^ « • jju bjj ji iculjUl ji jj^-iJl ji IojLaJI IbiaJI «jjL.S(I tLxii 

b^JL>j IJaZ^j, ji£. OjjjjxII ,j^ cjjjtju (j^J J. .£i » j dULs^-, jy^i <LlUj (, J,.a.".,.JI 

• cK»->> - .»Jj 4»->ljJ J^j i_9LaJb L^JjAJ Ojil 4JLuL>JI ^» oi» (. Ijl>- jiilo 
dUj5 L^D jJUl j d.liUJJ jlj^JI jiSSl S^J^JI Jaii ^ Ub^ Sj^ jjuuu 

Jbj. ol^ Jl t5oJ,UI 0. .Jl c^ljUl j!>bv (jjbiJl jy> ijL (> ch^^ '^L^ j^^l 
•L*^j J^- b5 j,\'\v^ j.Lc ^LS" Uajj-T tojLa-J (jjy^Jl yjEll j SjjJ^JI ^ o'j 1 ^ 1 



Uw Jjj>JI c> ^iJJ j_pv^xll <> |jt> Bjjj^ JjSJ j^jJl J-^>u~>i Sjil oia o>o>- L IJI 

.LfjLsjl o^ju ^ BjL> oUsu J=LL>^aJI j ^-GjJ ,yjLa jIjl> >- u . > »■ 

(jjJl -LoT (jjjJI JjjujJI ,*->lj — ^H pLc jL>^l J-^» LaJi£ J£Lill o!jJ 

Laj <Lcj~u LjJxJJ ojjj ^jJI 4jji*waJI Cjljj^jj^l (>» 4jla£l« CjIjJjjL5 OJaj «- r u~ J - ! 
J uJjLidl .lift Lm^j Jl 4jjg.,i; tfjj (ji 6r^! 6^J^-°J^ ^^W <-?>?^ J— ^ V^-* 



<jJ u3j~» i-^jJ (j-^jl jW-'' Jv 'jJjJJ ^43 j^*"-^ J >^ bjfi* <jJ j» J ^JI jbvAJal 
<>£ 4j>oLx!Ij Ojjjil L^jsolU J3^J O^aj ^ 4jjLU oljmXux Jj 4yl£ll -UC 4j>oLxJ <_J3jj5 

. ^ll-Vj..,.! Laj dilj » - u - j ,. j (JJJI JjLfJI ^U^jJI 

u^^JS yl_ji- JUII j£i> U5 tSjjj>JI iojb j cjljL^J^I oia ^ i5^ J La uLS" 
luioJuj <,yL-^l (yyJ 1 es^ 1 o-J^»JI i> (Juan Carlos Carracedo) j-ivJjlS 
."^Lu^lDl 4jj«aJI (jjS-i~< ^->LoJ1 jbjJLJ^I iji j^iLw (_Ll^oj vj^ u* *x3^' o"j^ y' Lilc" 

4iyJ ^aJ ;<L,LLohJI Cj^L Jjl>JI **A~« Ji^S j jjj-jJI jJjAjJI 4j3Ij*J «^JJ Ui^! 

La JLc j^j>u-» l jS\ olJuLfiill Jaj 4_jjJL>JI i— lu.u Jj^H ^jJj^J I j*-L>JJ Oj,a Tt 1 1 ejL9^_y jl 

43^*1 (jSJ ti-i, -v !L,jjl>hJI ii>LJI oLllj b^^ iajU)j jL>iJ^I t-\y> &\y>\ <> ,_52ji' 

OJjAjJI LiuijtC 4J„,V>£." ^ L« 4J!>\3-j jL>vAJ^I Jjj 4jlij^u <>a (j j5u LaoS ° J j'jJ BJjLw (_L^ 

.<GjISJI .^SLu (> o^KJ J^J (JJ L'l'^ .o. ; !>l» JL>J (jl (> (jSlaoJ Lllc 

(> *lj*>Ji ol>j l^i iaLjj dUjj i (electronic distance measuring (EDM)) 
LLaJ pbtiJl jjiZnj a5 uL> £ ^»j t(jl5jJI ^ tf^^l oL>Jl ^s- ^>y ~s\y> 

\x~oj OJ Jl CjliLJI (jjjl; (jl <Gl5LoL Jl CjIjIojIlLI A>J (3j3jJI »LfeuJI llfj t LjL]j 
1;UjJI JljJLa tijUjAJI 4iL>JJ Ojja»JI iSjJvJI Ojjw (j^Laj t Jjj J5J Cj Ij. " ,o. ; . o 

.J^LUIL^L 

OiUaJXaJI <> iSLui Jiuij t-LaJjJI 4j«-oj jl 4 » \ <\ <\ 1 j^-ljl J J-»jJlj j»LfeuJl li» IjJ 

(^Ul! IjjU cJ'.n.jj aU (Jl_p- Jjvj . I a f ''j.' ^Jj o>liL<il l^lij Ja>JI pi-» ( _yie 
Lai dU3 lyicj .Ike! ^jvl^l J3 cjJlk >pLL*JI (jjj >pliLJL lijj ti»iL5 ^uiJI 

(jLjj t— jju^j oij^l -J-Lfcul VtI 1 ^ j' 'U>^>*i P-* ^ ^Hj*-" 2iL>JI (jJJJl »— u ..u. i 

i— uulil La5a t(j^!l JJ>J >— iL^>- Ojjj^ <^_p- viJlift (j-aJ t-LaJjJI jjAj La5 Lajj£ 
^^jjjUil oJl^j u-i\jifd\ jl_^aJ~jl (jSJ ttljjuAll (ja ^rt fc uj a. ^ . U .->-j (JJJI j^il tCjLLoJI 



■k> £-Sj *jJ (juu'^l iuSjAJI iULJJ -ui; JJ UjjPj LwixJI 3_jJ>-LjJI (> IJl>. 4.' ; g ;':.i) 

IaIuLvJI S-«2JI >oljL3.i <bw jjjij *UjJL ^Loj o^f (/yJI ^5%^ Jj>UI l^,jil 

JUJbLJI 1j1m6»j1 C3}1£> 

Ujjbtoj j^Jl Cj^>o iLoLS" 4JuA« Jjj>.j ixJULJI IjUuSjl Sjjj*. j \j>y ij-*"<l 
L_i*^> til ejJj. pie \ . . . . ^ Ji, ^ U s-LUll jji U5 jy«j ^yoj ' Lfrj^u j laj^aSj 

ioA^o <U>wi 4_xjjl JjJ-j dJlift <j^>l_jP iJLSjS'I Loj>oJI Isjudl JjjL £w*3 
<Uakc OjLaJ>j <Lu.l4 jb'^f J^yCi LgJI jjjiju L^JJjvjj LajJj^xJ JulCj Cj^lII Cjj>o SjjLHsj 

.CjIjJuJI <jj i_3*il Jj3 <uJ=uil .- !.<■>■ 

(jl£il j^il j^Uc ^Ijj-u J_l9 (jj OulLuI Lfj| (y)SJ JJJuJlj ^ACXaSJ I Juuj ..Itfiji j 

.j^>oJI fl«J L^>wj 'Majj 

..(4-aJ (i lit *^jA J^2*- 

Uri^'XJ Jj^j l> »^ ^yjl^ Jjl^ Jjl4j lzJIj ooL, ^Jl bill IjU=0- 
Cj_^l£ J3 jtflfJI <jl oiJi'^t p fr"*"» ^i t> Cl)ll>^k>LO ^ jic JJj t^U^J-aJj JJ-^Lelj 

.lift J^ il^j i.Z.l I .<A? (^jjL^ilj IjJS-jual *^J"i! p ^jlc 

bill OjUl>j Ijlij^jl SLwL t> lJ...Vl"l^I to 4JLub» (jjj cujfJI (^jLSJI _>.| dJi 

jUj <> oj^oii d.b'iyu ^yJi j^-lji ^ksi. u ^ ^b^-Ji ^-l, li.j ;.<. , .<i i 

Cy, p^Le ^ ^.jjj i JLckILS' ^, JiLi ^ cjjII ^L ^ .S^klUI Qb'i 5^1^ ^l_^> .jLc 



(l)The Independent - Monday 24th June 1996 ..& web sites: 

http://www.ing.iac.es/~juerg/volcano.php.. 
http://www.ing.iac.es/PR/lapalma/geology.html. 



(.(^bj-o) 4-uL -,-lj^i L^aSljJ Jj^jJ 4_»j_)jJI JjjJI oijJU JLj^-I t^j-aJvjj 

<> ji^l cJ-aa- j5 S_y»UaJI oia (jl ^L-'il M cj-ijAj ^1 SJIjJjJI cjIj^-^I cjj^Jil 
(jiwuJ loU-JI oLilllj ^LJI j jlj-ilj jUj J_j^l> Jl clijIj Inilll ojj^ 1 J^-* s ^» 
cculko^Jlj jLvjJI (^lc *o_y»UaJI oia j-^uiij Jj i^UuUlj ( _ ? JuJ=uJiJI <^>LiJI j jk^il 

.iJ^I Jjioj 4- u . iL Ul l (jjSJI 

Jl IjUuL-iI 4JLs JI^JI lis ^Js- Lbv^Jj AVlj^l oJj> L^Jjuvj ^1 J\j^i\ ^>j c£«j 
Jj^J, J^gyyJ l>uii ^Uj-J r-l^ol J^^o- JUla-l <jls OjjUdl JjjJIj (j- >k>a , Ll ^3y 
(2,jjj .USjjjj Ijjlj jjOaj j^a-SlI ^>JI jl iawjlll o^u^l ^>JI /i j ^ 4oaJa-JI LajSljj 
(J^oaJI 4j>jJI (jS diljj tOjks^w JljJj OJui (j-iJu r-l^^l 0J-» jJjtS Uj^rf u' ^*J--J d- 
Aw^afl r-l^l oia jjjb (JJu LI .Sjksj-. JljJj 4js-jJ Jl J-^u (j 1 6^»r! ^ i*9>^l Jj^jrU 

.^LLfiJl 6c Jj^l oJlaJ^I^ Juy Jz LaJj^ JJJI JljJjJI oj3 Jl oLil 
,yO*JI (1>L_jJI j isMnJl olj LJjJI oLt-jIlj (jjjL>UI <jj jjl£ jju^l jjUI j 

LjUuJI ■ jiaLlil o^y^ JUxs-l SUIjj SjJj-=> J_p" vijljjl>oJlj CjU^jjJI (> -v.j^JI 

oUjyJI (> Ij^ Ijjlp dlia> (jl L-=>-^> t^Uj-o ^^ **>jA\ Jj^I ^'^ 

. 0) ^lyiJI oia i^JLe mi 4_uyJI JjjJI j i«lfJI 

j jUJI iUicj Jj^jJI iS xs r ^i^j>- Cy> '•IjIc ojlp l$J J^.jj ^1 oj^-yi 4iji>Jlj 

ItLoaj a^JI ( IJA ' ' ii.'j ll lib^ U^Yi <JjL^ JJ<J Laa-Ai-J 4i!>Lfc»JI CjLu)Uj-*uJI j<I 

-p ijii si ii i^i^ j^^ i>: 3^ c^> *^ ^-- oi &M > 

^^ p^ £^ ^h°^ 'JO* J^* c^j^- 1 5 J^ **? (^"-^ O' J^ 1 v*l Cp *>U4=J 



Jj^jJI 5_jI*j yijSlI fi l* jS> jjo. JLwSl iL-iiJ (I**!. 6^y ^ ^h^ b*^ Jj^ 1 ) ^°"V i> (^) 

.(jjk_Ji j 4_jibjJI ^bjslll i«jl-»J 



UlJj-dl 



^jLuJI 



Sj^Jtll 




j^ii .Ik*, jl jLa. jLp (> jjSJy t^^iw J^j y> (Meteors) t_>l$^JI jl dj*Jl 

jLUil jJlSIj ooj^ll j*J 4-ul_j^JI 4JLtkJI *j Jlioj>.^l Ojljj> '- 1 - u . i . ; CjjAj ljLj |»- * >J 
,J^UJI) jji-j^i>U SjJj-jliJl LolLikll (> «5^>'-0. j ^ SjaUaJI oi$J IjjA> 

<5jW L^jS ^ ta Ii~uij |iL5i 2jM5 J! (w-£a (Meteriorites) lgj£i\ jb^l 

-V« iCj-u dJjLuJI ji-uj .4-u_j5LLJI SjJljJlpJIj l(4-!j*oJI) 4-u ^ S o . LJ I l4jJj.1>JI ^j 

i-,.. l! L» ,jiI5 ob-jj ^T Jl J^o ^ Sjl^j JiU dl£i»l iju^u. 15/^i • 

(j^us^Jl J_p- jb l*J 2jji>v^j ijj^o oLxl.^ ^ (Asteroids) e^Li^l Li 

t iua.v.tJI IjjLcjjj^j j jjjuil uj5j£JI <jjs <ti>o «-lJj'l » > A * ^ j»Le JjLu jJUJI L^Lio^l 
.^jSlI iltf ch oUSb i»lj jJl^ Jl J-^ iJLJS L^JJ^ jl "il Ujac S_J5 (> ^Lj 

dj^j (jl ^! 3ju'j ^y^ ^j\j\y** ^ (Comets) c^UillI Ul. J5L3JL ~o*J>y» ^ 

OjjU CjlaJill . 5J-j.oi.-aJ 1 iSljjJIj InJaLJI Lf5l_j«ol 4jJjj £^mJI l> ^i*" i^i*^' ^^ 

Jjj <jj L.L.I (JLILuj .. ( _ r *A^JI J_p- O^Jjill LfjIjIjL* L. 1 J U . U (jLu^l J^C j J_J-3J>JI 

(j_jji» \ ' « Jl J-^j Sjjjf oiIjIjjj cr *AJiJI J_p- jjjj jjj5 <5jLcj (ijLc Jj**j t <Si$° 
i_iJM • ' UjkS (Coma) ^j^-j jUJr<> I»L*Jl <uiu L» JSLij l$±>Jj l^^LS 

Jjj Cjljli (> (ijt-iJI JjJJl t—iltjLjj lOjjuL^) 2Jjl5 «j> (oJj^I jk5 cJU^I <_5 1 ) y*$-& 
ijlh oJ>Ji\ Jl J-^u) jljll Sj.;.^ CjUlio JUlA . .Uul «-UL ^ jAj (CO, C02) 

.UU V"\ J^ UJLflj j ill ^U v"^ J^ (f^ Y * ' 

jl J^j ja jUJl o^ ^ij ^j^JI L«9 J^ ^l 5*^1 ^3 (Tunguska) 
jL>-iSU jLojj iLJi' cjljlij JjLa J.nc L^i J~«=l>j tjioy^S' V* La^ka 5j>L« 

t±j|jL>l JUlA (jl "^1 Uj-flj; (> ^iojbdl -Uji ■— u.o . 1 ojjjkII lift tij£ J3j .SLlsJIj 

V« »U=uj^l <Aji jka outL >±u.>. jji^i La>jjjjj (jlij 7^jLjJI li* S$ '- J-f - > - j5 iliLw 

L^loj t-dftSL v 1 ^ f^k>o Jj L^ULSj Sj15 jjjjj ^ylc ojjLs l^jli cjLiiil Uli 
i_jjjil jij>>a Lo.'.-j.-v .^^i jja3 J (JjL») s-^j^ ^^ (> ui^* 11 «-LoJjJ1 4l>w U 



Sj->jdl JjLuJI / o^IjJI J-aiJI t Y t 

■u-Jaliijil 1^1 i—jJiil lia> «ij i±ix> lijiiil j%ud\ i_j5^JI ^ (^jiJ j5Lwj-i) 
jjiL; oLSj ^-t*jI— .1 4jM5 Sjw (3">L4*Jl IJ^J i_»j-ij| j^Owli t (jj.l.j.oll Sjb>JI LjJbvJIj 

oAklj bl_p. tfSpj jiMi. <> Lfjlc <> (Jjj-J (^jSl c_»Lsl y <Glj c4jjj£!I ^jl_j5JI 

l^JliLSI j ll>Li» Vt^JI ^jj-i^w jl ^.j-^ ejlo.; .->■ ^ ^1 >_i.^.,:'JI bjj 

«•!>>• (> ^J""* l$J ^Ij^Jl iajllo j|jj>j ^jSl lijA-II "-WjUI J L»jjjj jJi£j <.£j\£>H\ 

&.J. J^ (j^ bxa^l* }Lo SJ^> bpL^o- jjLLuj Lf9lji^.| J! ijjjj LJIx 5jl_p. Ii» 
o^Jil (^Ic 1JL.O dJ^ o. « Cj] Js ^ULww^I oJj ^1 JjbJl bpl^lj ..^b 

l$j|l>ul i£j^ J-0JJ .JaA3 \ < jj>0 <1» l _i„t.5-: Uj 4-oUI (jlfi IsA-o \0 • L^io b^i-, 
OjJJ^ dijI^Sj cL>ljL»l lfrJLU . u CLujL* J3j . . .ieUI j J5 lJUI Y • ^!>>o t>ijSl _pj 

jbol e^lLI 3JjLa S^ l^Ac cJsaw duj». WA/n/r< j L-.^ b^u-, j U5 
j iJDj-j <l»ic '^-'jl *j-»j lij-*-* jbvaJl jw LfjUl_jA>.j Lpl£-»j bpjjjj LfjLLij 4?kVl l 

j.ljJa-£>MJ lijJ-il cdj-aII «^,j JUJI e-LaOl £u>^. j J-a^Jl Sj^j-I l.ft.U>..,.„ ila.^ _l_jj 

. (jLiL^I i_3^!l <oIj5j jLjlo^I cdIjAc (JIj^*- <uolCj a5V' (> vj^! 
liic j^l dJjUb (jr c^i jsl\ 3 ^jSl Vj Ju ^1 S^l jLx^^U o^jil oLj^L jku 

^U_^lj JljJjJIj (J^IjjJI^ 5J3-IJI ^jSl li-jl^ Jj3 0j jJaJ <U (^J IjUj -ly J3 

L_5^ ^JLG ^1 j^ie.% ^bUuillj ^b^allj jilj^Jlj Jj^l5 iJ^IJI ^ ^jl^lll 

d.bi,^ d-b^ ^j^>yu J3 CjJ15 (^jSl ^Ij U5 t <0»i3 (j^-y jl Bj^l a^>-! ^ >M 
liill .i l . j f Q I r^*J u^^>! *Ji3^ ^ V^i?^ J~a>- b5 SjjLft ilaji j d»Luio Ujjj 

..i>\^^A i»b: r>Jj-oil J~flJ>- Uj 



(dlill-kiJUJl V L»SJI /L^jJJI ii_Jlj oljHJI 6* ^jL^e! c^Lmj) II...J... ,>J> ll,U5 .^.Ij,, (^ 



. (oljji jj-oJI T*-ojJ L«^) <• '— tJn <U-> « , • • • 




i-£jj£ jjj Ljjju-» oIjU j J^k> jjjl jUjJI jIjT jLoJI jjIcj bjjJjl ^°£ 6***" (jl* 

Jjjj t_uill Sly JiLij julaJlj jLill <> «^>J _ja ^jjill : OLiiil . \ 

£>l *}[ JJaJI ^j 1$jSUj (> <tJUj yi jj J cr**"^' u* Jl i J V i*J '^ ^k?k ^J "j'^ 

(_9jAJ Sjw^I <Uj£ 4juA ^ic i_ uilb Ja.L>ufl <U»-jl»JI 4jlj^i j->>£» (_> * *» *! I (>o 4jIjj3I 
jjjifJI Jn.il.Al I >_i.i..,.i,,u t (jnn.Mill i>u jj^I i_uill i_>Ijj31jj bIjjJI ^j i_uill ^Ij /wb 

Jjj |wL> cijAj JjjJp Jjj JiLi ^JLc ^jjill (> oLu> oMil j ^a^JI £t*A5U 
J-cu Jjj3 LjJ oLuill oajyj p^ t_iJi J| t_iJl <jjj oLuill o*33j j ^' rj'j^J •— "ill 

y^ ij%Aj» (_ilj y^ l«-j^»- i_uJl« jj£I 4Jj5 jjL>OJ "^ dllj aij Cjlji* _jb£JI 6di^* l^*" 

i-jiiis « fiJ I (> j&\ Ha>.iU Cjuu jjj LUUI jjj J^-ij V"^^ ^J (^*J 0=0^1 <J^ 

jjju tiLij^^l 4jyJL>JI oLuill Jajwj 4 5a-. J5 ^ « J I <> JJjJI jfjjij (j ^1 j^^ 
iojUJI jji£ Mj5 Jj^-o J IJJ (>u-JI frj <1>Jj!JL» jl ti^ll BOC J5 Bjj (j-ta-iJI Jjj> 



Jjj> cjIjIjj LgJ jl>u!> lobJJil (Jjj!>Lo _w cjLjlo o.ie _)l *LLJI ijAxj _Ht>oj c^jL-u'il 

(jjjj Jj^-jJI jjlill (^«jJj jl-il dilj Jl i—ulll Ij^J Jluo aJ>J *ij t-. u ,... Li _)_j£j Si (^j.Ob.jJ I 
Lajl Jj 4jlJ n . 'L tf*JI OJjJui S\j_>-^ll CjIjIjls _)j£ Lf^UjJja 4.;,..,.,3,.^J I 4.C ft.o.>,oJ I v_j£la£ 
Cjljljj CjbaX-w jjiiij I 0.1.0 L bjyjj J->la (_5»X-« j *jij v_jjliSjl CjI «ljj ujS >—'.i,...l* 
-tJsuj _yo CjLuiil L^jS JlusJ ^_JI blj\JI i_i.l .*!.>■■" li! SrfJ^ ^'j_rf lf"^V (!>* ^bjiil 
UjlCjjJVj Cjbjji _^^fl jjLuail OU j a! <bl>wi oluj Ja^Jjll i—jjjil ci!>ljL>b (jiij^fl 
jj£ "OjLojj Cjljljis %_»-2l (_)A*jlla <L>>jl-> 4ju£ CjIjIjls l$J diLjJil ij£>*-> . 4.J.I..I.0...J.I I 
_yo i_ijJL)b J-fSJ (cJ-> Oj-^ i_ii> jljj _vo lP^ (JJJI <_?"■* i— uia ^iilj Jlioj 4JLjIJlm 

Cjlji^i (j.io. V 4jjjJ Abj l^.'i.o.'i JJl>*o l5jJ j U^jj 4jj^ oljljis lobjjil _yg«jja 

_U£ j ^iiioj 'Ua.fr.'V.o OjIjIjj _j l.g..A».i i_uAjj 4jlW\ Lftu^a ol&l-/ ^ < jj-^la 

: LjJu <uJjl3%o 

P^aa/a/yv: j j*ii ,j-ja- 
I* > < \A^/^/^ : jj^J* ^ cim^ 

^ i. Lie ^V vW* -^ ((_£> <^ji>j~<) >^-uill ciLtJSI .u^l »^^Y »Lc jj-ljl j 

. _>.i.o.i. f i. ' I (Jt>- 4jjjJ S-i« 

US' Lw _,j5i I jt> xjU y> t LlLi Jl cutyill syz _,l j£Uj : OUiil blij . y 

<uJLajJ>lj 4j_aj j Jj^> Laj c*LaftJI j o^-ijS- ?\'y* j ri~>»J UUaAll (Jajso JJjjJI lifta jiuxj 

ftS A* • jLaj _>oJjJ-< U^jSU 4j-i>j^(l cnb_j5LJjJb U>Juu ijjj _>Su-; ci^fl OOtf Jl Ujju: 
i£y>- ciM«J JiUi*^! »Lc>-^l oia _w _5^ _>5jj *^f_j j>5 £ •_>£ 1. g. aJr>.». a jlLSl J23 UJuj 
Jl i^JjaJI _v» (j.i.o... t JI Jt>- 4JJ-OOJ Cliljljj j c_jLSl>j£J| jJ^J <U~«uiJI Oj-j i\ t—lSlaS 4.;Ai5a 

jjj>. L^jijjj bjl« ->-jIjj JL>o A^yj lSjj^U 7*rf_4' lSj'-^* (1>^ L^jIjIJLO iCtOJV^ /*^-'J oj-*^' 

BjSJI bUvjU l ^ .. A* . ; ~i* j_i _)i>j^l _vc Lpljljj juo jiuCjj 4oJ>jl iol_jl-« "\— I u ,.,t>>JI 

.4oJ>j^(l 5j_JI ~k-, jw »IjlL_j^(I 3ib>- Jl Lj-A«j vj^'j ^t>^» k^»lj59 j 4j-i>j^l 

(c^UU^l) bllJI ^j I> cu. A JI IcjjjvJJ ^j^uU .Lcj-l ^ JjbJI riJjLJi .t 



^J^UJJ (j^j ^JjLuJI i> v^ 1 *J e^>* ci^ 1 j^- 11 JjM ^ JjJ cr^ 1 ^ 
lijiillj io^il (j,u cuLIjjSJI »Ijj>. L^*ftl dJjLyi! jjUw ifttf dJliaj ^j^ 1 U*^ 

,viu Lajj <J l5 jjuj _jjjL x~>UJI cjijSJI <jl jilw (JJJIj jH3^ (»'.>*■ ^^J -° 

JUL>I (> JJl» (jillj ifjjbjJI 4jjjL>JI jj jjj^JI cijj-iil J>>_jJ J5I U^k> ^SJ pL*»l 
SjIj^I c_u~u ^ajX; cjLt> oLpI Jl Uj&j ^j^l cipJI (JM*JIj I^UmjI <jjJ 

J^C ilyj ■ ■/^■* l l »-<L L*3j*J SjJbUaS' Ij3Ls 1LJ j jJudj d)lijL>^l £>e i<L>LUI 

•_jj j »UI culjLd jL^IS 4jw^! L^i« (J^l <3>>JI (J^UJI jji>^ ^j*» '(^j^ 1 
Jjjj <i>>JI (J^UII j <d«5L £j>o <±x>j>- i^Ji\ ^o^ Jl &'ji> J^y UJi .jjlw 



jkSV* (jJI^>J OjJ5j tUwJI 0* Sjj^wi 4«i^ ^j* 1 i'i*-' 'r 1 i~* £&&> (jjJt 1J>aiJI Ji£> 



Sj^jII djLJl / ,>»dJI J^aJI 



iYA 



L*J cuL-jl c(jjj^yj;>Jijlij jjJ^jL) : Jlo i<uljjfcl i_jLij£^ — «u£JI »UaJj| out*. 

aliajjl q£ CHAJJ CjUyb 4ju1o , tl ,o, t tJ I s UauJ t J OjLLaJI ijjLuJI »ljJ»-^!l yl 1-t.lLU IjJ^) 
jLSSllj (^L» ^jjl) Sl_^ Sj^i-aJI LjLuJI »l^l L? i* l$JU oLuiil^ CjL£ij5JI 

|»l>>^l OUaS Jl JijkJI LfiKjjL; J Lsuj Cjl-SjJU oSjSlI yl ^^lnj loo. tUJ Jjlill jjUl 
t_3j-Jj ^lil J lift ii>.x». ^ao^SJI |»UaJjl J (Jji-Sll (.Ij^Sllj j^HIj S^wl LjLuJI 




o^JJI jl Lojj 4£tfL<JI Sj^uaJI ^jLjJI ^i^JsUi JU&tiuJ jti* J*s3l IJjjJjl *l>x*> 



.http://www.ascssf.org.sy/article-assiri-3.htm .L,_j~Jl JjjjSJI Lyw*Jl ^jj^uJI 



i*\ 



oj^jII djLuJI / u^IjJI J-oaJI 




Zsk.F?. ft n<5-i di^'wfcfes Ajfcjfoiij <l!f[erfe*ii>0 ! f;ij 



• 



'ilMBiN^ 



Vtci^riri 7«ds ir(dl«fia': Irom sand body 
lor^s h'Cfii of flowing 9"*- 



oltes amliU 







iy>jl\ djLuJI / &\j!\ J*»iJI 



ir« 




<- yj^s»i\ J^> oLjjII oljljw 



. U U . U. J J l*9a (jjjjLouj jjjy>J (jjjLxiJl i±jjJl> (_^/LHI (jiuLc d>Jj*i-»JI Uj*"' ij 
IjXo (Jjj!!Aj vlaJJJ l^>* w: ' "-JjtH J^? 1 ^' <!>£*■ 'p^'A/VV i»*J (IfujjAJjj) jLxaJl : Jj"jI 
(^j^l jj f>JJ [C^' J-*-^ ' l^L^iAJjj (3»5a (_>ij i\ ™b~u jj C1jIjJ-o jJjj A^Ju (■ UjjI ^ic 
cjluLi »5 (JojMj La^Jai SjjIj ja l^K <L>UJl v^jJjjj*-! »5 SjAc la^ks 4JL« .J-^ *l_y>v-o 
j~<->Ja jljj^lj jLic^l >^,i.ejjul UJuj toujj5 (jljuj; IfJlSj <u3l_j jl^-i^l fji»- JaA9 

t(<jJI CH^i^jUj) jl»«£Jl J^J (PtjJI Ul .<U_aAL j^P 4aJ=ul4 j *3j jLviu^l jli JioJI 
Ju> (j a5 Lib j-La. u . Ojj j-1Aj OjjJ JaaJLv j£ T"-"J f^£V iauui^ Y »V. tij.X> (_SjJI 

ajj> (jj JaiJI (^jL; Lla (jjj . jLYV-j jjiL U obltuS jj *L1*JI ,*-«■>■ JJ"j OriJI oixuj 

.*Laill j i^tJl (.l^-Sl 

4j| Jjlo OjjJW r^LjJ CjIJ (_>ij jI *-a LgjU I. <l-i.nl jj^J J5 5 w j /Lgvl I ojLuJI ^jl> 
JLc Ojj SLjJu 4jI amo.V Pu>j jj BJl>Ij ^Le 1»JL>I JauLj (_9jLoj U IJI 4_ijJ <uju3 

o3j& oL>o JjjJI U (jit! (j.j.'uJI <_i^l SjJ iluJI vijJjj i*»iil jl_ail j-ijj' liSjoj LJaSj5 

\la> 4^J»-I_ai <LJllll Cul^akiJI (■yj>jl\ lift LJjJ iJM»- jj s-LLJI (>a*J r)jil 

: >»JI 
(>c 11>sj «-LiiJI jj <_>i>j^l Ae \j^~oJ\ Bj^_>^!l (jj j5uu> jljjl iSuui J^c . *, 

.(_>i) l\ (JJ 4juyul 4_) a I. o . . ■ 1 1 aljjv il 
JJJjaj JjJuil OJj Lfj'lj|jL« iajlXoj Ai ..fufil I aljJ>-^!l 0JJ& (^aljifc <LwljJ . Y 

.Ujlki-I «jjj 1oL9_4J|j 5J.ja5J I CjLbLuj>-^l 1>I Jjf.| (> t>ij^l ^ L^eljik-ol 
Jl L^io CliLJu£ ii-lj 4jjLwj5lJIj 4jjL>JjaII aLj.^'JI »ia <>3lj-> <LJjJ .V 

. I ^ J.I C "UjMJI (_>^31>vaJ| *l >>■ J L^_>tLuJ jlc CLlljJJL>J '-^V'^ j' 'Lufl'j'il Cll I j. UC fc-1 1 

.L^J5 4_jjL**j^}| JJ^.u ^kiJl abU i-J^iw if'j'^' Uj^' -i 
<L>wjil »L<J>. > il o'jA jLLi-i s-jj 'LjAj£J 4-uLuL> '4->jS..,»i.C 4.CV-J.iljlwi ,«-i>J . ° 

. (_>ij J I u aljia-o^U 

ij^> JjtiJ jl \ j h j~jj IJU jl buudJl (j-o->-> k— flJ^ <UjiJ rji 3 ^ l5«JJI ^ull Jlj*oJI 

«Gw ojj^JI LJui l oj "if j^l Ojjjwj »l Oul5 Sjjj5 OjL*w ^Ij^I M »ljii»*a'^l jj 
^jiLjjJI jljj^l "^oiaili IjJaJlLj ^JJI ^ »^>jJI Vj^ *j' s-LixJI o**^ l5^ j^J 

oUjLS^I *jjl j^.| LjyjJ j^5J dJDJ juuj u^jaJI lo^J jVI I^Jj^j jiw t^SLxll 



SjujjI! jjiuJi / yoiiii j^iJi try 

.OjJJsSJj < U J x> J (jl — 

jJJjl aljjfcill Ll <olaJu*> ^.r>u aljJa-ojl J£aj JjS villi! JjCu»o (jl <<iajj«£ c S-ifLao 

.*olaJu»> yic <j£ 5jjj1*jlII OjjuHI Jjij i\ <—'-y-}3 
tulj^aljjjjl (^Ijiijl t_ tj La sAj CjLaljJsue^l oia JjU >^* U* "^^ lS^^J 

: o^l ^ULJI lf*-j3il ^1 SlSLvJI J3j 
i_j5^ i_j5^5JI lia ^jic ojk; II (oUuLSJI ^a cJj^>li>JI cjjI5 4Ju* <jjj1o 10 JjS 

(_SjLo«j ojJ>- i-Jj^i i>bx9j (1>SlIj LfJlSlo ^ic I g". .i^lxo CjLjulSJI (jj Ju>i ai-u.,,1..; J a <_>i>j*il 

J yjj cjIj^LjujJI L^os Loj ^j^I ^ic SL^JI pbjl ti>!>lS JjUu U jUj 4 t j-c>j > ill Sj£Jl 

i_JLLc (JJuU- j~a£ aljJsua^l lift <jp j^03 Cu> (JJuL>JI JjJb oL) (-»j^JI »IJa-3*ib C^uu 
CjpIIxLjIj CjIjJ-oUuJJ jjI <_$l iy J Jj_jk)l «-lli!l lia «-LaJiJl Jlxjj j^JSJb <LtJ>j*il 0^531 
.(jL-u^al jfyD pJ jUo j ,.. j jlla jMuJI (jj toljo^auyjul (_>3ljAjl Jj«j CjLujill 
Sji'yt t+Z J p^ (\A') UjLd ij^^jj ia^S Jp s-ULtll y£- CjL'u.«...>i."JI 4j|jj J 
Jji SLpJI Jsaj ^jic ^^aS (Jill ajjaJI <jp l^oli l$jL Juujy. ^Ij oIa-j^I I O^ji 
jjjJLS' Ljj <lLi9 cj_J^-« •-9^1 OjAc (Jlj^J 4jjJjJjJI <Gji ejjji ,jdlj 4-Ju* 03^-* "^° 

. I oj.Tia ylA JLc >J1lULI I 
• Lcv^l JJP (j*i jjjjj| Ujliio ik>J (jl j ajlS jjjl'uuJl lift OjLcl jL> (jl 

.Ijl>. jjj5 (j_^5Jl j 'i^j'oJI 
iiiju>- La ji> »IjJ=u£>I liSLa (ja -rujj Jill i^-jUJI jLL>-!>U LaLuJl cut! (j* Jjl ^1 
«j <l> ( ( _ f « T !J — jSuw_^i) i_jiill »jj=u£>l LoJlIc \^^i »Lc 3_jjj j (jjiiJI jjS"il LlLuLiJ 

U al-ik^^l lia ,jP jrajj Jj-^>" O* ^ ajk^XtJ p_JJu*-l A*J aljJsua^l lia L)Lkw CLijU 

pUjjI Lajl cbju>-j ooj^ll (jic JjLiJl jUJI i>J~/l »m> 4_-v.Jc; U &» ^j5I 4jji 

lia (jl ^j ( _ > .i.o-> J I juLuj Ojlj^* - ^J J i_9bvi>l CbMS 4.1.».vgl U Jl OjljJsJI CLiL>-jjJ 

.IjjUjLO 5-La >~ L >. J U g | L^jJ (JJJ OSj^l CUJlit! ll>W CbjL> j»ljJ=U£>*il 

Cjlj <Lk-<jlilj 'hjjj^al\ aLcj-'ill (jj UujUl>- j \jj> jjj5 (Jj^JI i_9!>UJI jjJ (jl 

aUl >>»^j 4JI L«5 ULUj ^1 aLc>.^LI 5JUJI cjLcj-JI jlIc y>^j «lj£J ikwjill Pj-JI 



dDllj LLoj^! il~l!b Ot3j (jl j i±JJ->o jl (jiuu i5j. ut i.oll 6i> Uj SjJjfJI aL^^I 

Lunfljl ibl&^-J liuojl <bb->J (JjJaj-jj (jj^J (jl bale 

OJL90 jjJjLUI 

i— ijJijuu ^»J iC*^' J O^J^' v^jIjSlj^SJ fj Clibulll CjUjJ> plj^JI (J-'i-M '(^ 
aLo-'ib CjUok-a^l (jj cJLyij Jj_^> pijlj l$J o3j*ili tj-aS j>l JUa J. Ua . h .0 j ibjb' 
4jjj3 U llfS ti3}U*JI JjluJIj CjLSj^SJIj CjCuILI <Jju Jia ^jUvJI s-Laill (jj 

.(vAj*cj jUj^Ij dULiJIj L^Jj^JI *LU jbSJ iblAll IL^kll cjboSlI 
(ji.j'il v%^ rr!j^' J Sj->Ij »j* i> jj^I 6i> jLklll *-<lj s-ljill (j' *'^ <-^ 

jj^ijlw 31>^ (jj 4JWJ»JI L yJ\ «JJ JJJS j J~£u JJ/J jj ,«-LaflJI j l±Jjlj\>J <LVJjJ 

jbl (JJJI dj-ull bj/J <UJ>0- j JjLxj LuJj jl biL>j\5 (j' Uj^*"^ <-^ <Lul*JI 
. Ci,A» 4juj (jjjia Y<5 ( Jj3 jj51 IjjJ> <>i>j^L> *3jl 5Juj jjjia "\0 Jj3 CjIjj-^UjaII 
cjIa.iL.II j SjjJuo 4-yjJjS' iaJ-cl j 4.^-Ccv.o LuLai cjljte j lift ^jic JjJaII jj^jj 
(jj eljj^l Jiuw s-lftli-l J.j..,f. (jlll (jJjjJl j-ojJI j ooljAJ^I (jl J4^3 -3-oJ»>SJf -UolSjJI 

p&5 sjL^u i±>jj->o Ijj o=>j jI v^j^ 

jj,.,.i..,V.jj <bwb>o JJiLJl iluJIj oij'il ajic Jb"-J IjJjjJ l ~ J Ji3j ^ O^H Jj 
(Jjil Jjbu iaLLJI (jj 4_w5 (jMJal . .i>ojjJl ClulS) LJjJI j JjLi <jUI Jjj\jj\j1> 
jl >— 15-; j5J I dl)j jks (jl (^ojjjbj .(Ojj jjuia ^_— oLLI jjlll j <Uj>j^!l OjSJI ^.T^ "-^j 
j ajLajJI (>C iaJ>lJjl 0j_g_ll i^jju-uj . Ijl« jij5 Wj 0,"\ j-u U rjljJJ 6^ 4-ulll 
jjjJj-bJI jbjcllj <bjJ^!l /w (Jjl IjUj Cjjilblj |jjJ>Jb 4ju^Lw (jjblia Oikff (Jri^ljJ f^JJl 

.(jjjil jjJIj ^^IjJI ^1 j (JUJI (5l>l Jl r lk5j^!l 6* 

jftj Ulubaljlvj' (3jl>%0 (jj i_ill j-llc 4 » i.o. V J I pljj jl ^^JJ^*- >— o . U lift (jj-iff jj 
)«jjj>- (jj 4111 j V (_>i>jjij|j .i_j£j£Jl ^ic l_ 'i .o. ; . g .o (jl5 jyoyjs]\ <J-ij V*r!j^ (JJ^ 
.O^jSlI ^Lff ibjUill CjUIjjJkII ,> 4111 J Vj ibj^JI d;bul<Jl 

pjj.'j «-lJi jj5I (jl5 <j| 5_^ljjJl jli (jlll ykJuilj 4ju)Lvj j5Lo (jl jJ JjJijj 

^ b^>-bp (jl dL> cjbulfJI (> ill I j <\ . J>s. lJ Jxu ^i j5Lo Jlij .oajSl i-jSjS' 

dljjjjl aj>o. Jjbu Clubjbljj u'^i^*- (C^ tc- 1 ^ (JJJl ^JjjDI f^?^*" D^J • 4 -fi L ^ L>« J^' 

j >_u ."j iLj (jjjia "\0 11* 4j£a-ji£1I (j^^%i *Jij^ V^ J 4 -^' Jb ^*^ v -'j"' <-5-^' 

Jjjj (jj (jji.uu.ll ( -LCj.Cj|jj^>bjjJI i\J3 Jl CUjI Jjl ili>-Ull i±jjljoJI (jj 4 JLJL-J 



^jl^JJ (O.L£.j£Jl — JjLuJI — C^UHI l^j^l ^ OjU-JI (>lj=-^l jlia3-i) iix; <> ( \ ) 

.http://www.ascssf.org.sy/article-assiri-3.htm .oj^_Ji ijjjSJi 5jj«j>Ji i^jj^mJI 



Sj^jJI dJjLjJI / ^IJJI J^AJI if i 

<u£jjj^I (jljjkllj *U>iJI SjIjI (> (jj9 a^iu <> ^15 ^ill *LJjt!l ciyw ^ £,L>ISjj 

i5_j->o cjIj5 JiLi j^ic ojj^aII 4_u_jj^<J| ejllijj>JI (> "a1A> yt, tLoJjJI oj->j Uj 

j^Aj j-s«Jlj yi«<aJlj uWy j £$\y» Cy> Cjl^fJI dilj OjjwJ>j .ajJ^JIj (jjJ>-j^l cfjlp 
(jjj-^X)JI (jjj Lo <UiL>JI jio 4ju« (JjjU To* Jj3 H-u,.,.ijj ^i!| LjlS^JI iiukll j J->jj 
f>W S5j^ OS.JA&J ^->lj^JI lij-^J .-Lu«jJI ^aJI jJ-^C (»Jil _JAJ ( -jLjIJ|j ,-OjjJl 

j tLui^l oia JiLix; j£jj JtSj .^LaiJl ,> Ub- U^JI J] UfjuSjj jj-iu o^y% 
•Jyu Ujs ^1 J] ULJl jSSSl ^ISjjJI LLiuJI ^v^ j,ls JIHI J^w ^ .yflljSJ'il 

fcjsy 4J5 y^Sl ^^ ^uu <j^ ^ iulSjJI fU^JI 6- IjJfl f^lj LpjQ,! j LJL> 

( _ 5 A> W 3 ysjys j IjJjjJ Jlij .»U <jjjL Sjj9 <jj«a* j jji>waj| <jj jllol SyLc l.g-^.o.. >. 
.(yiljiU'il j oliJIjill o^ji^l <jl3l» OUUU^J ^tfjJI LLiJI JI plk^l tijl) 

JiJ* ,> jis>jp\ 3 *UJ| (> oJ<L*5 SL»JI 6^ .(^ISjJI iLiJJIj plkf/il ..a^j^L! 

jL*i Ja-»j >- ' - >i ..n e5j3 L^j j c-jJio ji J_)jJ Lfili. JUJI j OjL> »J3lj jj^l iy„.ti."v^l 

^jy^ iay (jl 6^ ^h=UI j^i^l Lbti. j5bj| »j <GI tLkll JlSj .LL.j9l V ji> 
cJi-iJ ^Ijll o^v j j^jJ^ V* *jYo • on La^ka iJjy ^Ij (jjaII «Iko jio i9j^*ll 

.(jijju i—>Lfr£i al i_uJlo »Lkjjl 4JV. CO 4ju« jLia Y.\ (Jj3 
j_^jjJI JlSj .Lilll 4jJ15jj ^ c^jyjjji lay 5 1 ^wj^ Sjo9 JI j}u*j ^LSTj 

.(j->-jL> p ,... i . > . altujl <L'v. uj j 4jj>jL> LoJI a cLullI <LuISijj 

(jLJ)!l |Jj= jJU JL5j .4xLJI j jiojJL^ JI Yo«ji« dw -r^y Is-y^i^ ^IjiojJL^ 
<UxjU >- J5 .,. ^ . ~ IJ&. jj^\ ^s> cjjyjL.^3 iay £,1 4jJb- ,> (^-Lu^ >_>.J.J) jA^aJl 9jjill 



■jj^jj u^^lj '■(is'£ f-*^ 4^*" LWJ^» c^j"^ 1 < _ 5 J-C <ijJJ- *liill) i>j o* (^) 



le dljjj aLklijI <jp 5jj>-LlJI Oj.i.g.„j.l I ijjlill i&jillj Cjio^Lj^ Y * * (>o l&jiaS ^Jj^t! 
jjiSl ^j^L *i)jl_uJI aUajjl 4j^ij3 Club ixJiUl Oj_lc (jjLjifcJI colyuJI JMi»-j 

(jl "^1 .ii— < 03^ OtH-" J^ o=>j^I (J* c^Ijj-^LjjJI tUl>l jj^jjJ <-Ll*JI (jJ "^ji 

4jjLuJI bLoJI (Jj ljJ> (fiSI-iJ J^-i lSj-^ i_ijJ«J <j^J pJ 4juL> j cbJO C^j^SJjjS aLkjjl 
COjiSJUjS J JL-tJ (j*^J (jl J-ojl>o 1— iaJj.>.<fL u j.i JjLo <j5Jj . t_JL>JaJI Jju (_yi>jjl ^lc 

c^Liljj <jl j£l (j ill (^Luy ^j a^j^fl (J* SLpJl ?^ij^ (_^ *ji^ 7^^" cjjLL» 5jj15 

. 0) Jj£ll 0j2JI Jili. L^xic (ij^l- li»e jtfl 

ddjuill j»ljL-ol (jl ^J^^l /ULjJjjjJ / 4jwL>- (> 5-Uic Ujl£| <Jji>-l i-lj.) cJli 

4jjAJ i-ljJl (jp jjjaj ^->j . ol_*^>J I ( -Ic Ij^jj IjJai. J5uSy ^! <u^>j^!l SjSJIj dJj)LJJIj 
SLpJl y5J jj-^Ll)JI tUs Jl (jjl 4.t5Lt>u£ll / ijIjIS^j /ojjy* <ui j »->-=> djjj jl 

4J_j <j*jl« VA * Jj3 <Luu«ll t- lyv^J I t >yj> laiwi IxJio (jl <UnljjJI CJJ>wijlj .CDj^owl 

. (T) 4jjLuJIj 5jjjJIj ^j^-jJI 5L>JI JlSLil <> 4j111j t • <> ji£l «-lJi Jl <jjI 
ojjjSJI d)jLuJI coLjj«o Jjuu o^j^I ^ic cuLtuSI 5ijjj«j Sji-> ^A* Lj^jaj »i!Uft 

j jjvijli MalS J-^u pJ >i»-^f I jjMji\» C(_yi>j^l i_>j^iuJ Lj.'uK; cjjj L frJw CjJj>j 

(jill jL>vAJ^!l J JL>JI &a L£ t i*^Li ^lio o*ljl i—jj-iuj jjIjjJ <t-!_j~oj Jji _^>Jl 
(jj A (Ji .3JjU (jplj^-j jL»Jj vV-^'j * \ AV > ale J bjjxIII ejU^jJlj j^LSa-i j J-^>j>- 
^iJI iojJiuJl jUILj j^LSo-i (3LLlo LuJLc cJjiluil \AV\ »Lc (jj Jj^ll (jjj-io/^iSl j^-i 
J<ix> t^-'-a.' icLJI dUj jj -L....1'. t-Liil dUj Jj c^!Lu JjJI dUj jj_^« L^ljj 6^ 
SjJj cjjjjI iLJJI dUj j dUJ5 .<jji>-l cjIj^j *jjI ^>->j~0 iLaaia ji-l (3j__p- \ Y (jJlj^*" 
.Uwl> I_j3jjj>-li \v> > Jl Lj.ulS'L, SiLSLji (PestigO) y ux^j . : SjL ^ L^Lliu SjjA-s 

jLjJLj ojyj^ ^Llo ClijjJ JA9 ipLSa-i (JHj-* - t - J 4 UJ J Cjliill.".8.1la 7-ljj^' j _pLj->Jl L»l 

< £ .. _ ,".. . - , 

A icLJIj V icLJl (jjj lijj> L^J>w \Y* • iy> J&\ Jj^j L^-« '•Ij-^' o±£ ' " ' » ^ "*• j 

(jl5 (j ill (Biala) ^Lu cuaLJI Luill i^ljj u-q^IJ JIja 0^ ^^1 u - ^ J -*^° 

Ijjj (jl JJS t_^>J^\ Jj>^ r^ljj jUaJj dljjill ilwJ (jl5 J3j .^vij'il (jj ljJ> Luj3 Ojloo 



j ^>jlil_jl lay j_jL>Oj Lyb^si vi^?" J H^' J ^3^ l.^.a,!,^ 5^i> .j5lj jjiSi ^JLij^l) 5JLio ,>c (\) 
— Pj_jji-uUjj- jji- j>c c^Alo jjjOI \ST' 5jjlill ijjU^-t YY 1- U .. . 1 M t3jjJ,j>JI Sjjjjj- t(ljj^ 

.>LjJ'>U (^j^ o*i 5Jl^j '('j^ - JS-^ ^ o^j^'v ciiljJJJIj dJjLlll Jjiual) :3jjju>- ijjdc i_.ljj &£ (Y) 
http://www.yemenpress.com/modules.php?name=News&file=article&sid=211 



5j4jdl djLjJI / ^Ijjl J*u)l 



in 



.4jjlSJI >_ i . u t u a jLicu 2L (jl jjJJl 
J-A* J»^<A J»UJI (ju> (jljJ^/jjjjJ j^i (ju> V« ajj JyJ^jJLj (jjjj iJuJu Jj 
(jl (> L>"^W fr!^l 6l*»^l 'J- 8 (J-^ 1 '^j-SJI Vi^-" *-&■ CM (Hf^* 7^»JJ JJ>*-i 6^ 

CjSjJI 4!J J -1-^ 1*0^ <jL^ ^Sl JJJI lJL.O.U.0 JJU IjJJ. jj-llo Lidj J 5*lj£ll I^UUL. 

CM J^L jjU is-Lw CDjjJ (jl^ c L>j4JL>L< j (TungUSka) \<u*y>^y juklo J J..A-V 
J.UJI jj SJjAC ply: I J^.j .<>ij^L> 4jlkjjl Jjj3 J^jJ jbxsjl >-i.i,..u «jjj 3tM A* * 

(jl i> lyjji; (jL> «-Loi«JL. <ja>- Lm tiikJil dlb J yJjruJI 'J- 8 cm *lj^-l ^-^j p^*0 

-tilaJil J yS- Jl cjj>JI j Ij^aSI jjj^s <_jLiJui jl V^!3^ J^l CM °^J»^ j5 ^utS 4ikUI 

■^y. 4&j tc^j^l J ojj^-j jjLUI ^jl-jj^I ^^aic (jj ^Lc j^jj ^ Uul 

.*Laill J (JjJv^l jj-V^llj JjLjJI j jLIU CjLy,.,...o.i 

-^^^ s?->^* cf* - ^- J^J <^ 'j»^TV j>Lc (> (yljJI (jj^/j^oiy <> *-,tsJI J 
^j*> <Jlj5 ^LjIS' ^jljjJyT 4ikio i_<jS tL>i JLc Jjw y»j (Harvey Nininger) 
Jj>jJI j>Ls cjjl>JI lia jaj >LuJI i_jSj (jljjjjl ciU..fil obvij ■ 4lkUI ^ ljj> vy^ 

J jLx^l dJUjs (jl5 4Jjjl^j Lie j jua>o!Ijj (jjyixJI (jjill ejlLu!^ Jj 
f—-^ 4, j^- ^^1 cm £<m J*« U> * cDjjji cijUJl J jUJI LILOI Jl <jj| tiLuJI 

i^ 11 J j^l e/j^ 
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^j'ifl ^JL» «U»liajjl JjjiI ^jjU kipJI jl^ij'ifl 0^» 5j^> 



(1) Comets, Asteroids, and Meteorites by Time Life Books page 108. 



irv s^jdi djLjJi / j»m j^jji 




.» ^ • A »U j>« — jjjjj 

LaS <u1jl>vo >— > &■ ■> • jjLg iicLJI JjJjaJI dlJj C^iLij-iJ 4jt>iil kijlj^-^ll <>a*j afLJI 

: <_>i>j^l ^ifi ?Ljj>JJ iljla HjLaljAJl JLh.ol>J (J j| Lg-Anj c. jtLLS JfLfo s-LoLJI jj3 
4ftklo JLwl 1 J I J-^u jJaAj v—uju Vj"^ ' 4 -*"*' OW^ ^,^V ^J I J-*- J-? 3 * 

.%iu> AV U^ks ii^Ue 1*03 j>I>j Lujj^si vi^ (Vredefort) ^jyujj^ 

c^jjLujb (Jjjjjj.4. Jjj> 4iLkio v_ujj Vj*^ 1 c 4 -*-" <JK^ ^;A« ( _c"j J> ci^ 3 * 

t <lLj jjjJb 1VA jJI_J>- J-? 3 <ull>JI <ul^jlj Jj^l .llo I.I >Ja£ <_>i>ljAJl J-^o • 

jl tuLuia Ja^A^i *j CjuuIjj Lpl 4j£L\>JI tZjLiljAJ^I oJA J£ JlSJ <jjj| jJ->^l JjJjJIj 

. (Ordovician) ^L^jLoj^I Sjjill LL^-. Laic i_ij*j Ly iluw <La>o vuIjjjIj 

jjj'Li «-lj->- jj3_> jl 4jju«. T^Jii . 4J-' jjjJ-s V*l ' <Jjl9 — 4ijjj (_>i>ljiJl t±jJ^- • 

4_l>JI cjUjLSJI JliLii (jj JjJjJI (_>i>ljij^! (jjl cJj^j J^-~y -)j->-o jji ^Luj*j jl ^lu 

. (LyiiLijJI) SjjaII <L)I j *i ; l.;.oJ.C (jyu Lv 4_>jJ>oJI 

> - uaj? LuLai aLijj-l Ujju=u 4.0L>vj» __yL> Sj^ ^Lc jlc jl .Clearwater \jj£ c^Ijjj»j 
• J-** t ^ (gJ l_^> Jjkj J-jj Y * o^>y-> Up I j->jj LjJlo jj5^ I 0jJL>J I 

^jLAS p . c i. -v <Ljuuj (jlSj 4ju^ jjjJU Y^ JjlS oiiejl tfta -,. t i.;j j (_>i>ljAJl CjJL>- • 
4jU1j (J J . K . 1 ..J «j 8JL>-la 4^3J <L»y>aJI f'lij^jl «.i.o.-fc (jj iiUb jix-u (_>i>ljAJ2 (Jjl c Lsyl 
ui|i5 al v—ujia LUj jjjLj «•!>>■ will J ,j\£ . jla^>j CjLu (jj oLl^JI c_iLj-ol JS (jj 



UJj l.^.i5.1 c^U^I Sjjj>%o jjj I ^ilcl cLo^j YT J Lyljj>l vj-* 9 o^j^l vj^ j^"^' 
j-^jj dUJ ouul US' {J iy^i\ ^JJj^I iujxJI JiLJ J jJJiJy LuAa ^ oujl> 
Jj^w. (>a£j !>Lm Y ^ (jJ \y> o^j-Cj ^L» Y * • <>» jJ^I <Jjlaj .rf^ ' ' OijAi^ o*H$j* 

»j»o- <^ul5 jj t LjjjjL/ J j^-_jj (JJJI 4-«_9 ' '-^1 ji5"^!l _ja Mali lyl^jj LL>LiJ uili- 

Loic i_9j*J la lifts il&plllj jjiv^xll (jj aljji j-i-*J <dalSj i—^SLII 4_ik*ll (ji^i pJJ>JI 

.(Permian) oLwj^ 1 ?j^ hU^-i 

4j»-a ^ie Cl)ljal>J,l ijUuol *-JJ-> yj / A ' LuyL) OjLj-> Jl (Jjl laj Ca^J-Jl cLlO- (>0 
j>-l>->Jl 4JLkio t IjuSj (JJjla (j^jjllll t I.1J5-' .jlu.;j^ j CDJJVJ ^jlj^l (J^V -h-*^^-" 

oiaj dju£j >iLujj£ iskio J jJaiJI J >Lw nrJl cJJ (Manicouagan) (jlc^la 

.(Triassic) dL-oljill iyb 4jLv_j Laic (J^o cj|j_>-Sll 
Lu^ Ja-_jj (Vienne) ^ylui (jjlj JjjJ LjP> t H-i o^jJU ^a*\ ^y>- J-^* 

. Jjj ^ £ jb*-> &J^>- 4-ic r>XJ 
4JlC ~ju iJL-ill 4_JIjJlw^!I ^i>lj^!l Vj-^ *— ^rli^ l ii~i (jjjio ^t' (_jJI_p- J-* 3 • 

.Jjj ^ I Jsjli JL>Jl j 'ijis- 

>jlC ,Jjj YY jj&jxj \Sj^ja\ i—O-iaj a I i_uju v-jj-o c "Ljuj (jjjio WjA ^Jls-> JaS • 

(jl£ j5j .Jjj ^ ^ • jki. ojL> jJJvj .ilj...,.5'-ll Yucatan o_>jj^- ^ J*-!— ^jL* y^j^i 

^-i>5 31 t <LC aj (jj ,jJ>ljAJl ^Sl ^j\j iAa 4 w>l ^cL«j> (jJ>ljAJ^ (Jjl L^JjJ r^LII jLjJI 

L yi>\yj'i\ lia .>«j5j5JI ^Le SLoJI ^sy^s c_jicl cul^-lj 4^>JI i_ilJu£>^!l <jj /. ^« J^ 

.4ju*iLJaJI jl 4j-jljt>JI OjjaII 4-jl.^-*'-' Li-«ic Oyw L«J t Cl)lji«£>UjjJI j*o*I ljL> ><--oj 
jJaL OjLv Jj^ll roJI L^yilj La j l vg l (jLSijj^ t <lLj (j_Jjio f0,0 ic"^ Jn^ * 

>\. L&^jaij Sji> r>ui ^lili aijJa^'Jij 4 (Chesapeake) dLuLu^- -JL> oaj>j Jw o« 
.Lwjjj LjjjjjL/ JUi J (Ural) JljjSll JL> (3j_i c(Popigai) lS^jj^ ^}l Jjj 

.Ljj2j Jjj ^o Jjj=o (Ries) y-oj bjL>- JiC.ti Bavaria LjliL iakio j Ljji 
rjljill jiaiJl 6J (Eltaniii) <>ullJjl v^i^ '^^ Ui^ *;V° c^ 1 ^ J^ • 
2_ui>i!i Sjlili J (Bellingshausen) (j^.jU.u.;...>i.u ^ L<jj> Jjj y,o ji >,o &# 



irA OjujjII dJjUJI / j^UJI J_iJI 

plijjl CjlLsj jl tj^jjLiJI oP _jI^Ui_jJI aJaPl (jj J_>-l a j i_ t . t ,. jj Lw t4jj^xsjl 

.(ij5 \r> Jj no (> ^^-jii 

Jjj * , o LaJai iJi>- (J^kj <u£ \jj 5j jjs i_i.i.i.>u t Ljyj^ 4Ju*< V • • , * • * Jos • 

.Uljiwl j (Wolfe) ^jj p^Jl (_y«~^ J-v ^ ^j-^ ^jj— = 

.Ujj^jL jjjj_»j Barringer ^^ Jj^> «,v<» Jsi> ^j dJjjjjJl 3ja»j cuw s_yL> 
j (Ungava) libujj yJ.v ^jji l_>j_> y&jS' t ii-, ^ « , • • « ^0 J5i JJ • 

. (Merewether) ji>x>*° ?ji>o i_i/u ^j J*» • , ^ Y ^4 »ji>. 4ic £_■ Ij_> 

*jjj Ji_tS 4__u ^-?>y->- Vj~' J-* - ' '— ' ■ ^' - ! ^ ' 4-*— ^ ' j ' * ' (1>J J^l J-^ —U.— > • 

jj£i jiaJLi ^aj c Henbury (J^jJua j aiiic <jj~> >-y,.o....' Sj_> ajs- *£> <. LJ \jl^ \ J ^ I i 

.jUl (jLL)-i,.j 5 y*^A> 4aLu1I oia Jl (jt.i.l—Ol ( jl5'.. iill vi^i uj c J-lo >,U ^ 

■X-^lj jUjJ (Jjl Im o^Ja_H aliajJI (jj Juio. Jj5 <jj i_yOji\ Cu_>_> »oV0 f— -> j • 

iLjL Sal (j^uuiJJ »b 4->L£ Jj-cl>J dilj (j j Is »LLuj^l <jj >JtjJI jUjJI i_ l-*,..< flijjlj 
...L}— • (jiia.fi.ll >— u *v j u g l" Ephcsus (jj o?-^ v— ^ .Jau»j"-ll jj~Jlj 6^—^' ' y^ty! O* J^ 

s J 1 

CUJlS SJLft "._Ltx_> JJi JaJlS (jlS «-a_aJ| |Jl» Jlj Uj LuyU Clilcl— AJjl OJlL (Jj~I pJJ (_p 

JJ VY« • _Jlj^>- cjj_> 2UiUI jLu-uJI cjjI^—II J| ^_ji>UI 'jiXij ,4_l_il jj_v«Jl olju 

.j^ll JjS n^j JiUI cbi HYA tJ^JI JjS YV« • cj^LJI 
Jp _j_>. L - iSLt aS' jl (^Jj t>« *j-> 4--4~ lS*^ jl^*Jl ' ^-—j A * • jJ^y* J^ 9 * 

_, *_jLi iJL_>al 'LkHao j (_vij"il ^JJj— ' dljLjJJI (ja i>->« (» \ I ^ ' J L' . mJ 1 j • 

cJl^Jlj ^yi J__j jL>o-^l di; cjjj^ji _aa C(j;t_JL (Shaanxi-Qingyang) 

.(jvLUI (jj «_9*^ Jl culyij J_ij CjJail5 

-JiU j oJaJLj <_y£jj^ j^> Y,o « ' (>? '<b>-_^> ca^A'V (jLuj/jj^jl YV J • 

.( L'Aigle Normandy) t^j^Uj^: 
LjojuL. j _; j)j y>j t (Tunguska) l_w_^vj_^! i_»jj j^s *l_^Jl j cu_^ijlj ij£>ji\ 

JUl BjLo (jj (jL ij^jL) \0— \ > LxJjJij CjlLsj jbvAJ^Il OaS .Lijl 4jj5 Ijjjjfcj JSj i Luj j jj 

^Lc __u_l ^jJI 4jjJJI iLuSJl (>o (jyl Sjrf A' • (_5 1 — jL^j^I oJj~i (TNT) ^ <jj 

Jjj ^ • * » Jlt>o L^jL>L_) jji! 4JLk.'i.o (jj—j jL>«i *il (jjj!>L» t_Jai_/L9 — Lo- ufj jjja 

.(Encke) ,_j5jl;I t—uall <jju J^_>Jl &* <jl5 t-jjjil *j^- li» ^j^ 



»i»jL>J <L$jLio IxJjjL^I <LuljJL«^l jLko^il 4jLc j iakio Vj-^ J^JI J J** ','° 
. 4iL k , U l J (jLSLJl t-M>-l ajj jJJ^J (*~*"'j lT^J JJ*^ J! ( -5 J ciji H' - J - "^ I lSu*i»*J»J 
.ju> oaf (jjSj JjJIjJI v^i^ VJ-* 'P^iV pLc j • 

jij t^jflj-iJI ^ji-aJI L^j jj>. Jj L-jjj LjjjjL, oj (Sikhote Alin) <^J| oj^jL, 
.*^L Jjrf ^ Tj Lij£ Jjrf < , • Y Jj-i>^ <L>L«> cjLi Sj^jua SjiL> ^ Y Y J-Sui 



tour «ti< ■'«» fcijs' Hi?; 1 «ur *■? m?*wv wwie 1 :w hw nif ! l»v tur fiw 
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fiif *!§^ i**y u:^ »ii3f wwf «# J **£ *flSP *# ]>3" W iw $*r uW I'-'S^ **«?' t 1 *^ *?w 

cj^jjj oJbw ^yillj i^ysfl 5^£JI ifcyj* ,_yl* »jjj5JI tiljLjJJI ^kj^> J&\ JjW £«»>> JsLHjJI 

4jlojIj L^JiSUIj u^>J^\ T^-J^ J CjULiJv^i*JI »Jbi oJbco L>i"V 7"^K <-J 9-J->J ' 



(1) (Art courtesy R.A.F. Grieve, Geological Society of Canada, from the NASA 
Spaceguard Survey report). 
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ij>A\ JjLoJI / o^lHI J^iJt 



LfjjjL> 4Jwjij Lfj^Ulj u^j'ill ryjl3 j oUIjJa^jVI »aI p*sjj *-Jj«^ 



JL> 



Name 



Location 



Information 



Sudbury Impact 
Basin 



c^u,,,-,, n„t„« n Formed 1.9 billion years ago? 125 

rl?Z ' miles wide. It is the 2nd oldest. Ric 
Lanada with nickel. 



i Holleford Crater 



Vredefort Crater 



i Chicxulub Crater 



j Barringer Meteor 
i Crater 



Kingston, Ontario, 
Canada 



South Africa 



Rich 



550 million years old. 20 miles from 
Kingston. 



Merida, Mexico on the ! 
Yucatan Peninsula | 



1 .97 billion years old. Oldest known 
crater 

See Chicxulub Crater page 



Arizona, USA 



I Aorounga Craters j Chad, Africa 



50,000 years old diameter 4,100 feet : 
wide. 
See this CRP 

A string of craters approximately 200 • 
million years old 



Wolfe Creek I Wolf Creek, Australia 



Roter Kamm 



Nambia, Southwest 
Africa 



.544 miles wide about 300,000 years 
old 



1.55 miles wide 



Mistastin Lake 
Manicouagan 



Clearwater Lakes 
(Twin impacts) 

Deep Bay 



Newfoundland and 
Labrador, Canada 



Quebec, Canada 



Quebec, Canada 



Saskatchewan , Canada 



Bosumtwi 



Bosumtwi, Ghana 



Gosses Bluff 



Northern Territory, 
Australia 



Kara-Kul 



Odessa Crater 



Tajikistan 



17.4 miles wide 
62 miles wide 



one is about 20 miles wide and the 
other is about 14 miles wide. 



8 miles wide 



about 7miles wide 



about 14 miles wide 



28 miles wide, less than 10 million 
years old 



Odessa, Texas 



Series of Meteorite craters 



Ensisheim fall 



Austria 



Meteorite fall in 1492 



Pultusk Peas 



1947 fall 



Pultusk, Poland 



January 30, 1868 This village was 
showered with meteorites 



Sikhote-Alin 
Mountains, Siberia 



Mailbox hit 



Peekskill 1992 



Claxton, Georgia 



Peekskill, New York 



February 12, 1947 meteorites fell 
from the sky. 



December 10, 1984 about 36 I 

meteorites fell on this town. One hit a : 

mailbox denting it. j 



October 1 0, 1 992 a meteorite hit a 
Chevy Malibu. 



S^jII ^JjUJI / ja\j)\ J*»)l 



i£Y 



Ireland fall 
Mexico 



Human strike 



Roof strike 



Egypt fall 




Nakhla, Egypt 



April 25, 1969 three meteorites 

February 8, 1969 many meteorites 
fell after a bright fireball was seen. 



On November 30, 1954 a meteorite 
fell through the roof of Mrs. E. 

Hewlett Hodge's house, hit a radio 

then bounced off the radio and hit 
Mrs. Hodge as she slept on the 

couch. She received a huge bruise. 



[April 8, 1971 a meteorite crashed and I 
j stuck in a families ceiling. 1 

i June 28, 1911 several meteorites fell. | 
| One was reported to have hit and 
I killed a dog. I 



£#luJI £j\i5La ^jU§ LJlj^i^LbijJI L ya\j2J\ ,/Uj2aJj jljl^sjj C*^a§ 

^jibdl ^^JjJI J*wJi (Walter) ^pJlj <u-l ^y^ JU « (Luis Alvarez) 

9l jn . n l jJJ'lil 4->. ; . 'i . 'i S CJUoJLil Ljl l _yo>i\ CJy£ -jJI Oiljj-olj-ijJI dHj (jl U^.>-ljl3Li 
yjJa <LJLii> j L ^>yi\ j jjLlll ajjjjjj^ll j^alfi lj-^»-J J| .'LosJI (jj <Lojl3 4 o V./i SjJk-s 
(jjj jusJI j-S_^> ^ 1 1 (jjlc jic ^jjf loljj^aLJjjJJ o>L>JLsJl o«jo J^Lxa ^J^j^ <uLuL» 

j-aC 4jJ (j-fjJl (_5 JJI Cjjyi < _ h *iiJ j tjLu^Hllj ^^uiLkll ^Ll^jJ^sJI ipljltll 

Jljj 2j .jj^!l Jt>- jL>JI (jiUUI jjiwl dilj jjy *5 .ipLujiJI j~a£ IjjjIj ipljj-^LjjjJI 

tluJ>- JbJI j 4jL>^!| tLoic (jjj Jju>Jlj CD^JLijlII jjjo Cl)ljj»i>LJ T |jJI (_>J>ljAJl i_iLujI 
<— u~Jl (jSL; oj (j^jil (J-ff ff-^. ^ kilyu JsaJLj (jl f> g j 't L> (jj (j&jjajjt> > 2 1 tlainJI -iSL; 
4j<JaLi!j ^MA sUJI ^jjSjJj 4juL>- (jj 4 Ijj3- jIj JA9 .jMojJI (jl_jjJ>JI lift tUjLi-^! ■>-:->■ jJ I 
t_5_J~4uL /c°_J^^'-' ^U)j (c^V.I w*J$H (_cO* LS^-J^"^ J^*JtH ^Y* *) 4_UJJUL>-j jl yitu 

<jl5j .(j^ll jyi*. iJLiuSl JUJI j j^sUjj jj5I »Ua« ( _Lc <ui jic (jill (jlfill IjjJiijj 

j Jj^J-jj (jJ^O j4j (jtSHI j pajjjjj j| ajla Jj-^-J JUjl>I JjJl>J SjLmJI OJJS i u_j 

Jj^JI (jl (Jj-jJL (jJIjUI oielj •^'j*' Ij12j Jl Jj*j 4Jl (jjJuilxj 'UinJI £,1 ^1 <jjj}IjJI 
4Jtlaio j (jifiil (J^uiLkll j«£lkJI <L>LjJ j a3wi jL>»iJl j i-t.i..n." jJJ^ ^JjrH JsjJLk JiS'p 
4jJJ>-i (_5Jj| jUi^l (jl ^JbUI JUJI lift iJLal .viLuafHI j (jblf^j 3jj)>. <Lui 
Ojl^jsjl Oiljj j«i*J CJJaLao Ojlj-*- )t« 4JLkJI (jj 5JjL» C1)U*5 k-j wm»j J '_ i.i ...1.1 dJVuJl 

.itpjjMilj <ll-ijjJI (^jjjj^jJI ( 2 >; ujLjjjl!I JjISU JjL» jL>»iJl d>c ji-jjj (jl (jSLoj j^jJI 
Jl Uiljil SjIjaJI ojIj ^jSU ( _ j !ujJI »U=JJI j l^ ^JLi. Jjjjjl .LkJjl ^jj-ij 

4jL> il (JLc (jiclj .jl« 4jl« 0>o L^clijjl ijj r'ljjl j i-t.i..n." JjLft Jw <SjJ>. Ja^i> 



CjIj -Jp^l (JjJ-iU=JI j^ajJI <L)LgJ J dJjjjJI JajiLj (jl Laj\ L>j_i£ J*^J J JJ (g- ' - ! - ' - ' - > J > ^^ 
.Juj>-_ajl i_u,.,JI Cj_«J L^jl ^1 CjIjj^sLJliJI ,jj}\yj\ j CUaaLi ((SjulS iaSlj)) 

<uuiu 0ji«3 AJj» (jbl54j «• Jalj*i ilLS JaJLj (jjjl viJjjJJI <jl L|j3^ i_sl~el 
Sjljl Jwj (JJJI L>j3^ /v'-'J . « 4_>a aj J^L^ > -r =v j' j: f % ^' "ULLujI eSjI^j ^y-°y£$ 
j ajjjj SjLcI ilL> j cju15 <LoLJI» (jl J^£juja \j%> J ((jJjjS cxjt^n <cL»-^l i_JL»uj 
<_5 jI jia .ij-j u«ji» ijj jJu ^Loiia cjj15 cjljli (joj jy^r »Ij5 J] <jjI U SjjaII dlb 
.((culjUJI t_i.l.i>.,o j (jijAj cujl5 ^jJI cjUIjj^JI ij-u JUiJl Jj-ao Jl jj^I 
J cjLjjflw JUjuI Jl cjIjIaII (jjj cjUI_J;oJI (JJLju (jjli) ^. 'u . 'i . 'i . -v j^il JLnJI ^-jIjj 
j (jijAj cju15 ^jJI cjIjj^sUjjJI (jl L5 tlfiojUl icLlo eiilJl_j-i->JI <jit*j i_5jJ (jSj 

(jl5 tijjl ^IjjJjJI j»cmJI j <u1p ejJl5 Lu> IjJP Jsl ejJl5 ^^1 (ijJ-iUJI _^mj| 

.((^jAJJI Ub^aP 

tViWo" iijjj>- Lji^ (_>i>jjijj J cjUIix>JI *j^> (jl ^x-j^^ -iSjil <jl ill) L)j3^ /*^^J 

.((5-IajJI (jj j_JAk!l (JJ OJP f'j^' 
(j5ajj 4jiULa j aaaLoa^ 4jwL> <_JLvjj j jJJ->-ll jjLilLj Jjjljj-J jJJpl <Cl£J> (jj 
tOJP JjloP (jP P^>JJ ij' 6^-*ri '-^ "IJ*-" ^^M^M^ ^tH^ CuUl j .CV.il (jj PjJ (_>i>ljAJl)) (jl 
. (diKjj JaiiLj Jl 43LaiL i ^H-!-' jl ' 4Jja^ ^-Zy^-o jy 3 ^ T"ij <-£* '*ry- > ' J 

(jl "il 5J j), g . . . ji5^!l ^a jl>Ij i_ju-» Jl jj*il (»«->jj (jjJI ciiljj-JLiJl)) jl lJLsI 

(ijjJbuJI ojjj^i 4j1&c ^Ip JjJ oia oiljAJ i\ cjLjiaP 

Jl J-^&jiJl 5-LoJj«JI JjlsHJ jrUw (jP (jajL>UL> (JJ.JJI JjaJI fj\j>- J (jjAJL>ojl Jioj 

.JLnJI cjIj^oLjlijJI eujL/j »Lc (j_aAo Y* * Jj^ L'.l-'^ 
JJ iuA>JI L>-jJjj5aJb ^JLnI^^Lij icuJuill jjjj^JI (JJjJl>JI i—ulL-ib t-UJUJI J-3JJJ 

-ill 4jk£l!l oia j >_luJ I ja ,_>i>j^!Li jLw ^-^j^ jl dJjjJ aUsJjI (jl Jl JJ-^> Sj£j« ^>p <JjI 
j cuLujill culjua (_i>l3_)JI 4j3 cjjL< (_5JJI ^-/Lijlll ^ojJI (Jjj J-aij j-jJI Sjjill J eiu»5j 

#L >i>j^!l ^lp CjIjJ^UjJI «U3 ei'njft ^JJI ( — ^IjjJjJI ^o«JI (Jjjj J_J-^JI 
c_jjaJL ^j'ilj <uLtojla «-Lai!l (jj a»-<J>- Ja iiLj i_JlaP (jl (jP Loj\ 5Jjl «-UJUJI ^«-a^"J 

sLc <J3^-° *^° J^ cuIjj^UjJI SjU j L-U..JI (jl5 dL->£il j (jbLS^j Sjj>> ^jui (jj 

4jui i»y 2JL>JI oia J jAj »— L>JI 5jlj^ll JJj <j5J .CjLuJuJI iMutfl ^jiaJI CUJt^j 
j jjjlijal (_i>aj (jj ^J—i jJJJ \Jl» aJbtJI JlSa . IjoAAo JljLo aUaJjjl (jP 4^l>U 4jJLSjJ 

.(cbjL> LiaL/U llui (jl aJu1» IjI) 4_jjiaUI oJl^J (jjjjLJI (jjjjjil jl>Ij yjjjy 



. Y • ■ '/o/i jJ«-JI »-4>>/;_5-oLl!-iJI (^Ijij^ Jj^-_jJI '-'.' .ill (^J o=j"i!l ^^ »s*-o dj^jj Js_ji». JDU (^) 



Bj^jdl JjluJI / &\j}\ J*aiJI 



Hi 



Tyrannosaurus . 



Apatosaurus . 
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Triceratops , 



ih 




Human (modern) J j E | ephant 
Compsognathus j (modern) j 
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Sj^jII djLiJI / ,>»lill J^ill 








JjJ^uJ \^oy ^^iLjjJl j^l»JI 4->l$J j i±>J_> U jiJ Jj> «-LoJL)«JI 2JjL>^ JMi-j 



Sjjjdl djluJI / ^QJI J*ai!l in 

(jj yxJ>-l\ yjsju\ jAa juJI yjsjui -. ^.'i."J t_i5'aSJ L CjloJlo~2>I 4_yLaaJI ja^«aJI (jj <Lol» 
0^13 Jj J 15 loj oij^l V*%^ j'Vj^ J ^ P ' JJ ? - * J W ^** J^' J v^—^ '-" w- 1 ^' y-Jl 

Jj^l jLS-i^!l (j^ cjIj^LjjjJI cj^I^Lj JjI oLiJ »Lc tj^Ae Yf « jj>o Jj5j 

(jLSj .CjIjJ^sUjjJI (j^sLlli Cjljlajja-JI (jj OjJJ^ <Jj->i f'P' *-"-** u^ (1>^ .1— i^ljjjU 
CJLiLua O^LoC 4jjUsJ -*u~jUj 4-i..jJ CjUuLS I, j '' a (_JL>-lajJI (JJ (_5)->l JLSuil dJUft 
jjUuli (ffjJI <Uj->4jil (j»( 5^1 j_j ax-) ajj I (jj CjljUj^j Cjlj^ioJI jj-* (_5-l*X> ^-JJ I ji^ajLuul 
l^jja, Cjlj3_j4jy"^l dllia (jL^ l-juSj<JI <d£l <_Ju».lajJl (jjj .4jil>JI L^i>-jl (J-* 

.jLib jL 4j-il CL>ljlijj>j /Vj' [J* ji^ irJI ytySiy*. i ajLo— »J.sJI 
JA3 dilj <jj \y*i\ jU-JI j x-iijJI (jLSj . --/LjaJI ^ajJI "LitgJ j CjJluI OJA J^ 

<Lwij^l cjbLUI (> jjjuJ! dllj5 cjjii U5 .Ljj>^lII cjUuLSJI <jj iDLa cjLjS cj*i>l 

yj3*]\i _-/L)jjJI j^cutll (jjj U SjjuLlI LujaJap 4_*jL> (jj (jj-jjjl Oy> Jl5a . y>oJI i_JuLc.|a 

^ajJI Ijj Sjjill oia jjy JaJiij .jj*oIj_>jJJ <UaiUII cjUuLSDI J^ L^ji cjjluI -*Jj^>JI 

(j^a-j Jl5a .Lialwlj IjJAJ (jLS i_sL<ila jjjJI aliajjl Ap CLjI ja^oLjjJul 4j5 (JJJJ» (_5 Ju I 
^LaiJl <wJ>JI alkjjl jjl (jl£ jl . . .C^Iji^IJjJlII J* jjb J y$3 <±j±>- Lo (jl£ LI 
<L>L|J J 4j| _aJ> vu^i" jj^l (jl Juilcl Uli ^ojJI dJJj j DjL^I (j£ Jal-dl _aJ> <ji>j^lj 
4jjIiJ1xJI (jj I yxi£ I,j5 >ilLla (jl aJuj .CjUa^islJjJLlI CjJluI JjUlo pLj l5 ri-^M 3 ^' wa*JI 

.i_u-ajuJI (Jjj t (C**' ••.j J "^l li* (J 

j-* -jLjjJI j^*JI j->UI j (j^>j i\ k-jjj>o ciuL^ jJI cijIjj^isLjjjJI >_ d el (jSJJ »Ja 

«-LjjlLjL (_5jj_iLLJlj _^>ljij>Jl (jxJIjJI (jjj»cuJI j cuj-tfJi (jjJI i5!>LjiJI filial L^-iiJ 

4- tLv j JLc y i .,. j . i t_i.,.Vi.nJI JSI (jj 't-u^o "^j 3^ ^V 3*J o^jjj"* 1 W-'^y 3* Jj>-la 

JLS-il (jl J| (jj_Jjl jLilj .jLjjI A3^> jj>o Uj5 Y * V>J <ljb iLy (j. ; . " . ; . a . l . > J I 

.SjL'w!! jjy ^!l j^-tu J (j^lill (_jJLcl L^ijAj JiJI ojljj-sUyJI 

CjLjijLujj ^•Llil j 4jJJojJjJI CjIvuUJI (jl ibUa J3 jjj 4Jay«j "Ovtu -^^3 

(jl IjJLs «-Ijjl>JI (j5J .(jjJuJI (jjj>L» (jjj Ae cj^!>LJI (jj jjJuJI (_jic cwjj jL>^JI 
(jJaJuilj <bwL> (jj jjlj jjLu J15j . ^jvUj J5Lio cjujl> SjL^I (jl J* il>Jj>- 3JjI dJUa 
cj jJjLij' (jj_a5 jj^- (jj j_p^= j Lfjic jic ^iJl (j_jjj£JI yliaj jy>-j ^^ Jj^aJI (jl 
.icj^u ojjl> j-^ijJI lis j 4_>jj>«-lII cjUjLSlII jLj^JI (jl j^-tu Ijj5 5JL5 
jaJI Jl cjIjLc >jix>-y>-\ i«j£j SjJL^jj iLiul Jl jj^!l <jji>-l cjLjIiJ f^yj 

ixoLsJI ujjj*^' "^M 3 f Lj^ J! <-5 J ' cJ.V*.; *><J jL^AJla Sjjj£ 4ji-ljj CjIjJaj j tl. u . uu . " 

.<ulle Ljlu <5jl£ jL5l jjj5 jjI Jl jj„.j." ilj^ll (jl (jjjj ^IjjJJI (jj jjJjJI (j^J .(ji>_pU 



ttV Sj^jII JjbiJI / j*\j}\ J-aill 

ljj£_> ^5-0 ij oij jb flJajjl jj -jLaill a^ojvjl (jftfu (jl ,j Uj- $ - .' • ' -''■ ■! ^j^-J-" O- 11 * jbajlj 
Y^£ Jj3 *3j 4Jl aljLu^l fjSj JlCjj Jr!-^ Jj^.>H CjJ->-I CjJJl>j , d lu . ; 5 »Jil j 
OJa_>-all Oj.V.> g .l I ,j| (js&^j JlSj .ifljLJI CdIjjJAjJI (jj aLc (jjjlo ^ £ Jj3 c5' f^C Uji^ 

culjLil jj^u Lgj^ iLaJjJI I g o.iViMij Ji\ jjjJI jjjl>>j <_juJLvI oiPji- 03& -^ <*^' <3 

<U->>>- ,J -jbxll (jSJ (jjlylll .xj^J 5Jj2l <j£ djL>aJI (j jAA.'V.oJ I J^laja .4jjLajj <L*^5lo 

(jjjull <L»a JlC JlXJ i_3_y»J pJ 4jjJa!I 4j£LjJ»JI Lob^l 
^JlC s-Laill j i_u..,.i." Ul>^ IS\jJ (jb (_>i>l jjiSjl jLc i±i>gl I <jj Culiiw Jjuj 

ay) Jjl>JI SjjU Jl »Lc (jjJj ^o Jl» .il; 5.1 I vj-^ bjic Ig-obyblj cdIj^LjuJI 

ijj ojai-L "LujJ (Jj^l JjLvjJI robj (jMcl >-i.>.li c5j->l *J-» Jj->JI lj-» jLc ,o^i>-l 
.(jblSaj OjJJ^ '4-*' <I>* Vj^W 'j-" ^° LaJaJ AJLlII (-jdJa—tSLuaJ >i)jjJJI 1 (j .'.'■" Sji> 
Clib ji>- JlC CJjic LgJI ^wvjj>ajj j (jjljuoJuyi <Lv»L>o 4jL>-bJI JLpbjJfc- JaJUa 

(icdLLujvjJI j <b_jj-> SjUd (jjj&MJI (jj Ibis cuLu>5 <jb Jjib Ib*JI oi» j liuSj 
jtilnj .»U (jjJj *\o (jj (^ij'ib Jjb^JI "iJ^JoJI »LLujl t-jJLc »le <_ill V* • OjjaI i^uilc 

Clibbjjl Ojjj »J£ '—''.'•"' "■** »LcoJla jbvjjb Cj&lJLi oij il (jl (j- Cc >- Lu la s-laJjul (jj hH^ 
.j_o^>bjjJI Jl ibj^jvjJl <jj *bj>^l <bJLc ,ji>ljAJl JLi!Lj ,y_^»JI Jji«JI ^b-C (j^ 
( JLlu (jl fU=LuJ U (j_j5u Si iluJI j Sbj> J^>j jJ-C Jj^fjJI (j' JJJJJ" jb^ 6^-1 
(jl iAj bpAaj jjlo U Liul vilba (jSJ .(^j'ib "iJjjJJI »lji!=u^>l >-iln.a. t ' oLxsJI Ju9 JlC 

(jib J oij'ib vil^jlll »LkJjl jjI (jl ( Jj<j 5Ju*JI j jjj-iJl ^-Ujj^I (Jlc JJj ^yrj ^ 

Ojj^JjLS <L«jbv (jj Aj£ Jt^J >— bibjui iJlAilj JjJb la-^ t(J4jL>bJI 4jjaj (_SJJI jjilb 
4jJIJlu ioUUsujI OJJ Jl J_ajtj Si j,j5"jj| jj^l (jl (jjl>bJI \&yk>-j> JULu«J dilil . 4_xjU.*ifl 

. I S>- la LS \jj (_^JjJ a (_>&\i b v_lj Lull 
oia xj Jiiy J 4j| abj I^ Lol (j3 4jj3 <U«b>o b»Jax>JI jli^l i -u, i .. i (j^ l -'_J^;j 
(jl i_juJua .jilLJI (jj cjb^ J>><-4 ,j* ci)bja>JI (jl JJuaj jb^ tWj5 (jl Jjajj *Ij i\ 
(jicl (^j'ib JjL% lIJjjJ »U=djl 0S3 Jyjj (((^j'il (jlsb CjISj^-)) iw^uJl cuLvljjJl 
jbvj'ilj 4j-oj^I s-bjjiLJ Lujjj^I 4jj«a>JJ dJjliil jjjjil j AjjLsull t-\Ji\ oift <jP (jji>bJl 
.Lujyu fj^ju j l^*-Jj> «i** 15-^' »_jbJJ (rfjjj^l jbvj'ilj 4j-oj^I '•b^jiLI ^jjj'il 
i^jJl JjLfJI "iJj^ill lia a^oju Jjiuj ULc Yo (jj cjj^Ji ji aLLuj'il 4j_Jiu oul5j 
5ji> (jj cjUjlc (j'il Ji>J «-bJj«JI (jj Sjjj^ ict&>^o (jSJ (^ij'il ^ic 0L0JI ( JlC ^j-As 



(JjLoJk TO S-LlUj'il l(jL>jJl 0JJJ^>- t(4J— . 0^° V • ' (> OjLI <UJ_)J>- j ^jL>JI yfi kiL>Jl) Jlio yC (^) 



Sj^jdl JjLuJI / ^11)1 J^mJI i £A 

»Lc (j_a-ilo \0 (jj CjJj>- US OJjJj>- CjULj ^ic Jj-coJJ dj^jjjl (j£ <L>ulill l-jJJj. ^S L u > u 
jIajLjI Jl (Jjjj J3a (.CjUljjJI (jj Jojrf *!)->■ "^ (Jj->i CjllxC ^ic Jj^oJI /^jjil 6^3 

i—jow i— u±o al t-jSLiai albjjl (jb -rj^ Oi^^ O* Vj""*"" "^ij^J >iUli* t (jjjj 
(ji)ljjij| Jl (Jjl La t U>j5 3L>JI Jajj j^Jj i—iS^I 4juA jJaS fbujJI j jjb .yJjlS jb,J 

y> iSjfi JSLSu 5j_^uJI oia Icjj (jjJl JJJI . Lfrlo- o-iiU t^jJlS Jl cjIjj-oUuJI 

7-ji>u Sjij^J" '•"^ J (<Jb^ ^ Yl) jioaJaS^ Y ' • (JU^*" J^-> jjbjSJi* alLuJ JL> i_jLij^l 

Jj^ill lia t5 A-, Jj t (Yucatan Peninsula) (jbjS^j °x>^ *+* U°-"\ ^U^ 1 

cjb^>a]l <ji "il tijiijf jl L5j£ 4JI "iji jUjjs^I <jlS <jl jjo (i^ajLoSLutJ) J^jIj 

. bSbj^ (_)-juJj LSjjJ 4J}£ 4JuiL>J J-^jill Jl cjjI <ljL5L» 5iyw jl*j Lg^.n.V <JL>3jJI 

obj*. Jajj jAj c (j. u . 1 1 (JJJ^U jAJ~j\ (JJJU oOj"il ^ic SL>JI (jj 0^0 JajJ 

bobj*. Jajjj I g a, ^ . - * - ,j^-kJl — OjIjj^oUujJI — i_j£^SJI lla CjjajcwI ^i)l Sj~/lSJl (jiaj^JI 
(jjj Ijy-A^Ja. uJ>Ji\ ^jic JaA-< (JjJl — i^j^JjfL.nJLuti." >iljjj — j^LxJI dJ^jjJ I li^j 

lole i • (^o jj5I 4jj«aj>. j^ <j£ oLiSJI t-JJajj ale <j_oj1o *\o ,yJI_p- i_b3 ( >.uj5ljj^'JI 

<LuS J |»£ ^A<5 l>« jj5I iiijls3 J}\ 4J3}L«Jl <0L>J3 ^ic jica 4jjuij| OjLijJ>oJI £>o 
. L^>vj1>. Ol>o U\iLaJa .-l;,.,..5.1 1 <L*ob Cjl>o 1 gi.i^u (jblSaj 0>JJ-> 
<lUi3 <jj Ojrf uji^ ^ * —> jJ^i jL>^Jl J-a* 1 iJ^IoaJI dJ^jjJI lift JajA-oj 
Cj-i>lij ^—oJ^aJI jjjI^SJlj a_jjjjjj^!| jLiaJl Jl Cjjl iljU CjIjL>a1I Cl*i^l>j t Ljui ajjA 
jxC (JjJl jlj^JI J-A3-J jL>«jJI ClA^alij Cjb^ii'il ^>£ iaJa-LUI Sjjlill jL>«jJL oOj"ill 
(jl J-2L>i 4a1U*!I dUj t_jJLel L^jlfi cub&>' Jl CjbLuIl <2>£ ^jj-iJI <-yb xlaS s-l^'il 
cuLjjsOJI ci , i,u 31 c4l>jj>JI cjLjj^I cjXuI US' cjli^ikJl dJjJ SjjUJI SL>JI cj^ijl 

t<Luaj->Jlj U>m 4jJUill (jjJuSJjrf'il L_jicl cJaj jUjJI <>o OjJJ^ CjU&S (jl 4JLjiJI 
dJjLuJI i_3 2 2 Lw_3J (j2)jiuj ijJ>yi\ (jl aijj ..aLLuj'il <jj jlilLi Cjj^J jj UOI (j£ !>Lai 

i_jj^u (jl (jSlw "i 5-Li«JI Jj5j US' JjLuJI Cy p^* - ' Ij5a (jl "il SjjjSJIj o^jjluaJI 
(3j->-JI (J3SJI j jl 4. - ;„ ,>..o. l . ll l Uuc_jjj>^ j ii!>Uff jL>^>-l j^jJ pLc (j_jjL J5 "i\ ooj"ill 

e_ij^u US (_>Oj2l t_i^-iuJ Jjujuj 4 j .,i9. f i. l l UiCjjjxj Jl <Ja.-y.uJ UoljLw jjjL! (jl (jSUj 
CjI_jJ^. jAxJI J^li. rOjilj (JjJ-iwil J-fiL* US UuC^ajjyj (> (Jj->^l t_«S'l_aSJI Uj;LC 

.'UCjrf 4jjLS (j_jSj (jl ^ijju Ia>- LjjS j!>Uc dljjj (ji>j"il vj^v. u' f^yii lijuolll 






£14 



oj^jdl JjLuJI / &\5i\ J*mJI 



ilksJ^I >_uaj JLuO-,1 (> 5-UUJI o5L<u (radiometric) eUi.)!l ^-ujIao ik-l^ 

'"LulS^JI Cjlijjill 4--v-ji^» JJJL>Jj r^j^i AJJ CBjiLaJI J (jSl J^>J 4jAjuII CjIjJJI <jiwJ 

j^J ^jj^JIj i^Lill .oLiiiJI JLJaLly .LjLUI SjSJI cutoLj c(ejecta sheet) 
jl£ oij^U 1 o^-v <jL>- <bl$j jl lj.->..'i.'u..,.ili j^LjuJI ooljSJl *« ^1 J^-ij ^j^' 

.k_xCjil plLoj^JI dilj <-\y* JjU jL»J (> J-^u> La t_j 




(^jju5L>jj^!I (Jjj i— ^jfC.^.ti" wJjjJ JajiL-i 4 AK't o 



Sj^jdl djLJJ! / o^IjJI JrfiJI 



lo> 
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IjjJ^o (^blSjj Sjjjjk 4ju5 j 



ie\ oj^jII JjLuJI / u^LiJI J*aiJI 



<L-wLJI cuoJ '•j^j j^N-" ^i"* - -' Lj-" 'j-^ clA *-*^' ej^' 5ji>JI 

,°-,;v:< i ^ji SjIsJI ^.l>Jlj jL>.,.jm^il *LiSl ills o* 5SjUI ^jUUI jjo Yucatan 
<j£ ,_j.«.<n p jl t (Pemex) 5_»^bjJI d. U-^1 1 i*; iSy. ^Jl— =J Ojl^ ^ 1 ^* )l J^ 6* 
Luyj L»jL*jI J-su S^i* JUa (jl 6*P 3«*jJI -^v pJ ' s j«^ jlj vW ^^ -^^ °- >ij> " 
ciols-j \+iju o*;^ 1 ^j* 5 j^i^ 3 JW V ^^ j^*" i (J*° ^ ' "*) j^i^ ^ v * J! 
o^lk U 8>L>JI y 6^' <,!-'.^.o &*>* ±~j .(Chicxulub) v _^*iu Ly V j^ 6^» 
^ .LLojl 6^» M L^- 6>i jr 1 *!>*• ^b '**J«*1J ^j* 11 J^W oJii J3 

lijj^lj ijUiJl l£-.jj v_*Le! cJji jU^JI <> SjjjS' cuLoii cLJjjJI «-l^. 4j-j>j^I 



*lj-i»JI ^UL^JJ J_^ ^jJl ^| jusii] diliSj tjilkJj^l LJ^c <> -jLU! 

jjjjiIIj Jj2J| Jj^o- ji (jji Lm j.lisjj^i t |_y> Sjjjtli Iu-llII cjIjjjIsJIj (planetwide) 
jUillj i|j_^ ^^ (> L^cvLs Uj oIjthJI '.'■.■■"-.' BLi_=-JI .Jllai JU ^b^Jlj J*l£l! 
j jj^kJI ejjjjUl .S.i£ jj^J yij^l ~kJ J_^J| (^, ^uuill ^ Lajjjj eu*Ju ^oJU 

<jl uj-=>j^> «-Uj<JIj (jJaiJI 4JiiaAi« Bjljij 0Jl>o o^j^l J5 ^yk iaAw ^^Aobv jk» rJul) 

^JL^SlI ,jl9 cdiiil l^uiij .obLiJI _^J JoLSJI cJs^JI LLlw ^LvJI __>kllj Likll dlb 
,^-jjjJI bpijub 6^ ^Ij (herbivorous dinosaurs) SL-Jlj cjlj^LyJl <>, Lybill 

ttiji-^i Ip-LUl <> .JolDb ^jluI Ss <, (carnivorous dinosaurs) SL-Jlj i«_pJJi 
cjIj^kII ilsT oSUJIj ^M-Jlj cd-LLtuJI cfjli^li Ji, t |iiJ| L^«J| obljiaJI 

jLij J)\j2 |J 4j^uiill CjLuISJIj oL^-a*Jl ^ bpijjL. JUuxj C^ilk ^illj i'ijJuai\ 

^ ci>LvLJl jSS"! ob j^io La^JI dlb ^ j ci>ljj>w»all &£ US' c^bl^^l oia *ll,j 

dilj C>H l^k/jj ^LaJ>. Sji> J<L2u CJLAJ^.1 ,Jj5j O^^Ji J^> ^LlUJI ^yjj -\ 
jl JjoJI Jay!-, Ljlj (jl f-f 1 Lhh^ bjjOJ^ dDj l_JJj^J ti^A^JI Ljljj 

l^jj^iwl jl tjjIiKOJ ijjj^J j Lft_^)jJKl-,l SJuju 4jjIJ>j cnJl5 i_j£j^5JI 
c^lls t V j_^^, JS^iu jwc>. ^ LjljJl dib a uil. bfl» lyiLl ijfljJo 
jyf>j]\ .(jbLS^ n: i . l ,^ o . ^1 cjL^.j>ijJl ^jJu P~*>Jb cuio ji <GI 4*jlUI 
4j5^j J^uO-I (jjU ^"b>- j L^^oJl j,jjjj| jbwl tSchultZ Jxu 

<jjj Lolu C(jb^> 5ji>. ijjJD ^^ic jA3- 4jjJ>Oll '••■•>■•.•.•. j .4j>-jJ f. - y. 
.(Jjil ^jUv ClUjj jljjj IjLc Ijj^oJI jj_« (JJJI liill 

UjjJb o'b dlb d^l L^ ^,^5 pill ^lu eS^oJl JJJI ^L u^Ul Ji^ _ Y 






0) 



tor 



S^jdl djLJI / o^LSJI J^iJI 



j «JU=JI jLuJJ i>uull c^bLo jl i^l o* 45UL. \ « . Jl v J£is ^o-I^JI 

j tjjjjw U >-u^>-j .4JL1S Sjllb i« Jl \ • Ja«3 « 0jl5 cjjjLJI Juw <ukill 
.^jjjJI ijljiJI J>o i-»£t> <JL>\j£y jjjjO eubbjJI <jl cjbji^l culSjJ. bJlcU 
j <Lj— ujj dibLu jjZju ojjkj c^UjmJI JU*j— ll J}L» jrbjjl JUXJ ^yx^lj^jJ) iji 
(Jji-^l JUJI *lj^-i J cubLUI Liu , 4.wajJ"> 4->jl£ 4j >— iLv* «flj* jL*I~>l 
c l^._to.> CLuj Jj t U>15 (jji>j' pii <bj^al! j-ibil jJjbJI c5J-9 (JA-i £>£3 J ^ill 
Juu tJLill Jjjuj j-ic . i-y-'-yJ I jljl>^ll iikla (jj J5I *->j*e culi-l cji» 

ISbjJ j ijyry oul£ ^Jl 1«ja!I (evergreen) S^^AiJI i»5IJI jboSlI 

>_lusI J (j^JJ CjbO^I elfl (^_jjL»Jl>JI «-bj3^!l . 4_>j_jju>JI LSLijjij UljJ-J 

dlJJij c Norfolk 8jj3>. y.y~o Jjj tluljJI cuLjjjjJuaII" o^^ 1 

.Wollemi jj^>j I J^ii l ^LSj^SJl 





jljlijj Sjjj^v 4j-aJ dJjjjJI oj*i ^jjlj 



S^jdl ^jLuJI / j^ljJI J^aJI 



iei 




tCu-JI ^jj j L»Lj 4_djj^l tUaiJI 5Jl5j JjJ ^o jjU? (jLl*lJ ^1*3 jj$*ajj 
jji; o 1 6Vi !-"W 'i-lj-JJ i^L^i ikaili (ji (D'Hondt) d.^i»jj JUJl JjL> 

^uLu 43^x1 Ijuj. Lii^j L^JL iLuw jijjljj (J^J^I Vj^ t5JJI (>-^>Jl li» jjulj 4jjIj 

43jj>oj 4jj I ji t Ijjv 8jjU jjbjjjjJI culjj^LUI sift Jlo (jl (>uj t-jIjuJI Cj*L> jSj 

(jl i^J^J JjIII JJJ^I <j^ '(JJj*C j-yLi (_sT £>* jjS'i SJblS iJU jruLu L^J Ljj'i^iJJ 

j^i (jUUJI <> J* <j*> ^ o-liu^^lj ^>JI Jl jjjibJI 431L j (J^l jL^I jju^J 

, 0) (D'Hondt) o^*jJj (Schultz) 

4jjjJI Cl>l*Ll«U (j*J> *£> 'jrlj-^ ^-^ 8 ^* • O^^H 'jrlj-^ d .' * 6* ^-°^ CliloaLfco 

i^Lu, .^jlDI j*JI o* 4s-£ll gsi* D-^J c^JLSlI iu*JI ^ Jiu .3JUJJI 

(jlS cioSlji^jJaJI a aj J Lai!|j culSjJaJI oLoj JLc <_5 f iJlSaSljJj.jj^uAJI ip-Ull fr 

jlo \0> (jj> Jj} b~jyj> pUjjIj (C-J^ c^jbj-jj JL>J j* SjlfC ^A el» BjjjjfcJI 4jl£ 

' J" - " J, - ' 



. ^^"i t TA JjSl (jj^/jjj^l c(4j_ (jjjJlo "\o Jji Yucatan ublSjj j <u»>JI jUj-aJL 



£00 



o^jd! djLuJI / cxlSJI J*i!l 



jlka^l oLo (_«jj-aj l$i>jk j* fuj { jji\ 5j^>j^I ch>j ol^SJIj 5jl»o*1I 5j-J£!I t_9j*£)l 

.Uft jrnlla 
i j-J-j^H j (ff-aSl flijjl lIiJlso .5jjL>oJI fljjJI V S u "- ' JjI*J c Lp£ jL>- ilill 

.t_9^kill ^jJu>JI j (Sjac A* ^Ij^-) jjjjL Yj'V" (_^l_p- 
ojIjjIII Jj>LJI JjL j _-Lc jji>j (,JLl>JI ieli-e j. p ,.. ft . i e^jj^JI (>» JUAJI j 

j 4o^,j 5*lj_}JI .ji*^l <>«uJI »-i,.,fi.>JI o^J ^J*?*^' ■*-*> f^ 3 5-^' H 3 ^ '- ' ■ >' h 

(jjjSyu-^lj tdlUJI icU-a j 3-*»-j (chicle) 5iL*JI *^ Ji» c^L-SlI cJjjllaJI 

.5ikill dlb j 5j^o 5^U-a c.i-->.>!^j 5js-L-JI ..(henequen) 



Mm 



Yueatan / r Jgite 




iljjjJI l^jjS ^1 5ji>JI ,>» *jj>- Orff' ^jJ^I Sjj^aJlj 6^^JJ "L^j-*" ^ J**^ 



oj^jII JjLuJI / o^IjJI J-mJI ion 

^■L-JI (> Sjjlji* blacl oul> jij .lSj->I ^y>3 'Jl5Lu tJU-5l tjjl <>£jj_ij 
S X> 4 ^ JI oia J lP'j^I 6>wjjj^l ujft.tiJLi.Ji I ..Lfii bill BjLa*. cjIjLjJI Ijilji 

U-« Jri^' (j-^ ^'■J—'! ^Jj^luj . LjluJ j- 'i .8- t 8> QX i OJA OjjjJkJI <Ll£ eJL=u CjjlS lu-JLi 

i> J^ ^j^ Ujie ciijMJl ^ (j^ill yj ^iLw cJj ^i> dills' ejj\«s~.lj jukUl *\y>A 

<LL=iio JjJ jiiculS £0 oia BjjjaJI 4jl5 ^jjjS' .JMaiw^b L? la~<jJl ISjjsIj dLuuiLLl 

lift u' *Jj2j" <Jj->l ^rijJaJj CjjJlL^I ^ jl . u .. »5LuSu J^jjJI <> aJf-LlJI jjjJuJI SjjJal 

tijlj oijSlL. (..ik^l ^7 £jx> dJUa (j£Jj C^ljj^UyJI SjU (j* Jjj-Jl jA ^uJ J^l 

(jill JjL^JI ^Uj-uJJ ito.jJjj^JI ^jLuJI (jA>y ^Jj »^5j>o j IjjuuuJ jij tLfj>lj2J^ 

.llu US' HSU, 5_ji>J (jjjj dL-5il ^i> j JjjJJI ijAw >_u j yi^l Vj ^> 

uUj (.Ijik^^l lia J^ (j!5 JjUill SjU (jl ^Jjs (jjwi. iLUJI ^«j>. (jl mJI 
LjkJ ^ u^jiJI uAv J La (jl ^ .^1 (.1 ij^-lj Lbk^l 0^ l> u^ lJ^jlV^I 

i> ii^lSil UolJI Lo-jJjj^JI ilj^l ijjljj ^j ^jaIIj >-' -J ijjJiJ m-Ij oia »IJ=u£>^l 

.dJjLdll JajAw 

)9i_tCj_« Lij hi 1 j La 

i*3j JjL: n JJ (> i) ^,jj, (> ^m* j,u jjju j (j^UJ J-a* L, u^ jaJ 

dUj (> ^j5i (jjSi j5j 3-^jS/l SjSJl j»jxj>J cuJL^j cjljUxiil (> cjbj-aJI dlti LfjiLi- 
L5 ..jjjiiJJ ^ j L, L^J ^ j5 ^Sll (ji jL^j^Ij dUill *Lic *JSi jjjJl iJUl ji^ll 
«-L<lU!I jjj*. j5 cJjJI ^ jj (_j5^SJ| ^ t |^>| Vj JuJ oa>lj i*3j JjLu n pLcLa-lul 

LlU=ja>o (juwi (jjS^ilj -jjil yjj *2j (jjj| tjSljSJI Jjj>J ^LoJjJl jlkJI ol^>0-| 
'"Le^JI (jjSj L.LL. jl ^LoJbJl uiuu Jjl, L5 ^T l_6j<J jIST j» (jjJIj ^ ; .,.,-M| 

(> U i3jS^ (Jjj^UI ^Lj (_^lj pl>>JJ 5jj5Lll jbo-SlI oia .(JjUI (JjjMs ji» o a..v.J[ 

ciUi- cjL£jj^ (jjSai LljUl (>c %j& U^j JijJIj cJjjSJIj jjjj>J15 'HxH (jjbu, 
^Lcl;^ 1 "■"I J^ j4~>5 .iuii. cjLcl.jS' (jjSi) Sjjj^ culil^s Lg-tLvru jlj« ,> jl 
..jj£\ &s.j~> ^\S ^LJjj t-jSjjSJl (jl5 Uij cL^i: Jj^ UxL>j* Lr «uiJl jjj> (jljj-^ 

jljj u* ojjjy (^uJjl Jjj>. L^jIjIjj (j^l »Lc JiLiu IjliJljJ jjid "^ OjL£jjDI oi» 



lav S^jII JjLiJI / ^IjJI J-wJt 

rj->^ <j' j?-"^ 3 U - Vy brf 3 »jLajL> j5 cjL£Li_j£JI boa <jl Uj^j-j «-lol*JI ij^Jj c^j^l 
Jl J_>ju3 jL»JI rjL> Jj 4j ; $aj f >»«j (3.IL.U.I flj->Jl (j*>o JljjjJI LsjL-w (^>« I $,.A«j 
(jj£j jij cjju Iwi jJojllj (5jjAll ilU. J (J^cv [*£ !cjfro.>.,oJl i_«£l_j£) <Liy>JI iiLe^l 

.JjajJI jl L-UjjiJl J juLuhJ I j LftjjJaS oij'il L_iwa-J UjJ>o 4_>vlo Lg-An-J al Lftli>l 
O^lo j-»j OjLw <j^ r>->- J^ Lj5L>&5 dJlis (jl i_i,fi'i^li ,L>c>^!l ais ijiljj cjloJ 
fjJJI d>« 4-Jl (_>jLjI ^Le 4JLtj_j Cu-o^-a t (J5^ ) a ^ ' > < _LI J-£u OjiaS (^yij'il jjvj 
jj ,J n . ; ... jj (jjlib r^jLjJI >iiij J-^ jl pYAYo »L*Jl JulC oij^l Vj-^. -^ ^' C**^ 3 Jrf*^" 
jjj jlaJ (j^ J,. ^vV La (J»&> 4jJjJ Cl>ljL>JLJl O U . ^C V.1 4.u.'i5a 4iC vm«J (_>« j il <—>j~o& <U jji 
Jjj Cjlj^aLyJl ^jlc ^-aij t>ij^l (^lc SL>J| jjj (fill (jL>'l5^> ^j£jjS_> ^j^l <-Jj~o 
j~j lis (J^J .^—iLiftJI lis J lijl Ulu LaSj CjLijJXjJI CjluuI US' ale <j»jJu *\0 <jj jjSI 

.lie jULU^ BjLij .(jjjjv^jA jl 4jLill ajj >_ifuj5" ^l a \^o« >_i5.;j5u >_i5.;j£J I lis 

.j^iuJI (jx»iL» ^ie ^./lii.'i.ii ^lll (jajL>jjA <tj<ilij (_jIj5lJI Jsl 

*jJ=u_4U 2 LjyjJ jJ-jjUs ^j5I (jl yJJJ (j^Jj t (5 J^J rJj'-^y j£*-Q *j' Jr^*-^' P-* 
OOjil j-ic <_5jjjJl j j . -v flj j I jLj'I >w OwUvaIIj BjJjSJI *ia2Jl J\Juu*i jjjiCa <CluAj *il 

4j>-Ljj>o I* t_iL> aj' .oo>jJ ^j£L>j£JI iIL> (jj juil Ujjjjj (jjfLJ dJjLuJI (jj jLLoLS' 

alLujI <LCj-jj (jLlAjj \ « • • (jj jj^'i 7r'^ J> ^ ^ LhW-* 5 '•L^aJI j ">LoL^ B jJJaJ >— (5L; a£J I 

(j^LL^Jl LL> cj^L»1>I ^Curij L^iMLIj L^> «-ljj>l xLev (jl LU jji jJ ,JL>- 'iiSLs 

(jj Juil k_j5lj^Jl (jj 5 . " ,.,.i JjJjlCj c (J ^cv La IJI l.^.i.l.C Laj (^ij^l jjJlj LlCjj LjwL^ J^.Vi.'i 
3 ^JL> (JJJW jl-W-OJ ^j£j^£1I jLuil ^>Ju Bj£a1 <-UJLkJI (5Jll»I »j .^jfLiafUl aLklijI Jbj> 

«iiijj jji>vJI J-^>u ^! ^ osj^Lj *UiJ^!l ikiu <j£ !>LjI5 bjUjI <_5 1 <_>iij^l vj^y 

Ci. u ^J>.j t i_;,.n.^J I (_L*J4j !>lji5 BjL-w *ijjj5 4jJij 5jJ*J wjla«^> BJ£ jl ijjUs jJJvjLu 
i^uLi/a-iY L4JI (JJJJJ 5-UjJ'il <daiiS (j^ !>LiS [ g->JJU ^S" BjL«J UjJJJ«j (_>^ilall iCj_JI 
(jli ^JLuLiJI Paill (j^i (j^5u ji <LJI (Jjjj LaOnj (j£Jj .Lki-JI >— i-'CL-vl L Ijl (jfLoj lis (jlj 
Bj. ; . i5J I cuLaLwil (jl jl Ijjjj 0_^d dv l — 9j~* ■ ^ i -'.j~^' [(J* jl ^_yy c5j>^ T'jj jH-^^ 

»Lol*JI ijJjlsI l^ji-lj . . U j^o BjLu«j s.aJi...m-i..b' a (j£j aj UJ-i (jLjJ "Uj^aJI (j^jjujLj <lL>ljj 
4A»il (_>j£j«jJ <L»J=uj ^Lc Jjjj "Uj5Lc L/Jjj J-o^-i jLjujj JL<jI ^Sj o-V.-^ ijj^ 
<Ua2i j ^ j .8b> t j I Bjlj^>- («^>^3 i-^UJI SjjiStll (5 1 4-LiAJ j t_a^aJI *jL>- ,_L&C J-»J<JJ (j^J-aJI 
(JjSj (jl ^jie t^j^l jj>j BjLw j jAj ^LSjJxJ "U5 4.>..„ii.o.; Jiuiu ^j£j^£JI ^Lc j5jj 

.Ji^l ( _ ? Lc UyJl <iyoj J£jj (> Cul^j-^ \ • Ja5 dilj 

trjJjLS' j J lSLu^ jjl^l ^ ...' Jl o J I Jl^>jJ j Lj £Ji alSc ^^A (^jLa/jljT \ \ J 

jj'l (jl Jl ClijLil ijjjl cjLjLiJ>- t_ u . L 'fc ,4JLUil jLi-^ll (jiwy (jiclj t (j-uLj—z^i*- Lr La 
j oij^l Vj^i ^jJ '(^ '-*! O* 1 ^! ^^V)^- 1 ^!^ jy 1 -' ' LP* >" '-^■ " '■ ^ ■» ^j*^ 
ii v^^ 1 0' ^^ IjJ^- 1 f-tf-^J 'f^ 1 ^ 1 tL * J ' J^ J '■LclUJI jj^I lis ja^ ..aY'YA 



Oj^jdl JjbJI / u^IjJI J*aaJI 



ioA 



jJaS jjui- .(J^loI ..... ^\y*) jlojLS (jjjla ^ JS"^I ^J^ J-^u 5iLwu (ji>j"^l j^yis-s^ 

J*3 . ( *W ^VO j 3 -^ * ^ij^ (1997 XF11) n JM! mv v%^ 
4J_^ ij& ^c jLip^L "^1 c SJjLSJI «-_j3j jMaJ (jli' >oij dlUa <jj^> <1>J <_>-l~>^l li* 

dilj <U jj5 jJ ^yi^i 'Wr^ 5Lj^»JI JjS ^jjj ^ Cj^so ijilS' SiLuu u^j^ll /ykio Jzy* 
.Lfjifi SLpJI (S-tfJjJ aJUJI ioIjLs ,yj.o.> (Ja^J '— ucv j CjI JxetLS SJxJ L^jvaj 




jLSj5J! p'j^>^ oLajjS i*^ i^Lj^j L»jUilj »— «^lj5JI ^i^>j Lf ..*o.aJl »UaJJI 



dJJ5j l (5_>_jjjJ1 ijuJIj (jljiJI ,> ijjL^cj cjLJuj) 4.I....J,.,.. (> (o'jjJI j^-l) v^ j f_j-a_jll li» LjjS'J (*) 



i9\ 



ijaA\ djUiJI / i>»ljJI J*wJI 



cjL5jiSJIj dJjLuJI (jj ooji jIjlcI dJlla £>! (jjjj ciiLiljja c±ji*jj J 3-f-^ -^J 

*L>Jj jJ Lx!j-> (jj «-L=uLII J i>uLw ->J->JJ 4J 1a>- .o jl-b^ij JLSLjIj CjlilaSj alj^>lj 

"UaUuLlI 2ijJlj Lj^all (jLSl«j cji^JI jjjj>u (jiJj t J- u L uJ i I J <_vij*il vj-^" -^J lJj><J 




^»j "ill oij^l vj*^ l-j-g-'/-^- IJj->-fj J^-^ j5 j-=*-I pj-*- $>*> ^yi-^y «-Ul*Jl 
LfJwo .'-u-uiSuJI i^jjJI'jl cJjULI J jIju <J l.fr.AiMj nj^i-Sl t_*S\}5Ulj ^j'ilS' oL>ol 

_jj (_5 1) 4j£Ji 0JJ>j 0* ,Jlj-> 2L9l— >■» J] -SJJJ (jl -iAJ-XJ (JJJI jH^-r H-3 - *' < ^ W ' JJ " > ^ 

(JajL>o 4jt->la *W!3j^ 4iL« ^b« c Cjj j 4-a-f£ j JJjkj (Jj^I CIjLoJlo dlliaj 

£>G jj^l al OJ0I9 <Lu»-i> <U-u LaJaS jJAj (jjjl t (jj.o.^J I jjvj Ljul j^jJ cejLJio 



^1^ til 4 ,_,**£) I Jj oojSl ,> isLJ.1 i>-._jlo tijU ( _ s jJI isLJ.1 ojj-j ^ ijSJiiJI 3jj>-yi (*) 

.(J^U. MA^,' • • ^1^*) ji»^ UW ';• • • 



S^jII JjLi!! / ^IJJ! j^iJI 



£V 



J^Sfl j ^ (jSSI jl J_« V ^\y) yj>££ \" J\y» jliaSL Squill ^Uiill 







• [ J^ iJjAi.y a A (_y">> ] j^»>L*^ d^iy ^!° (?">*■ Jj'-'jj cojj-Ij <u_< Ujji 

. iu^jiJl oLiij ^jJj'TmiO SUSS 4J_W3j <Uale d)l_jj5 J^ CJ-iyC 



t\\ 



Sj^jdl JjLuJI / ^»LiJI J»ai)l 




6* j^ 1 h-^i^ t ' ' ' J! ^ ' ' ' Lhh 1 Lo <Ucjill 4jaJI si* J dJLa £,L Oj^iJl £>*»4j 
ejL» <uL*j ljlj-i>l jaJj ^1 (jj j^sl ojLSjjSJI si* jjjju^ c(Jjj *,l) ju>Ij jXojLf 

.^LJI l5 1uJI aliajjl JJ^J ^f ,y»j oij^fl ^j~0 jJ Uuj 

jIJI/^jU j^_i <j* YV Jj ,4JL>LJI j^-i^ll (> jiS'l Sjjjl> ouLifu^ jl 4_*jjl Ij^l>-j 

(jl J IS 4^ajj*II J_J| ^j^ll jljj jjaj Jjj <JLaJ ^jJI^ jJal> V^uj^ l^uSI ta^AS 
l>? (J* 8 t ' ' >' ' ') ju^uS "\ t ' , • • • ^IjJ* jIjJUj cJilj ^tLx-v "Ljjv^I "^jj L^jj^aj 

^ m^) j~l <ub jILl tL£y£ '^6 iik^ll SjSL&JI ^Lo-SU ^Sll S^JaUl 
jb^fl 5j5jj tci^-Sfl jUiSflj i-^I^SJI ^j ^j^Jl j jiljl J^jw Js. blli^lj 



iojb (j>?^ ^jt^ cuLiljJiJl (jj Ujl LaUj^J ^ill cu^!L>JI j J^l* U>5 t^jjjSj 

jjSl (jlfl c^UIj SUaxa (>ij^l i_jicl <^j .4_>j^all iiiklll ^jic SJjJl>v» L$J|jJjIj <jjSj 

l_^i-o JJaj IftjJJu' (^5Jj tSjjj£II OjLwUj-^III Jj-cl>J ij-^ t. ^J Ul» Jao^J »L<J>-^I oi* 

J3 . isMwJI CuLiillj dJjLillj CjL>£_|^£JI CjUj-sj iijLilo (Jj^^l ?U*J' j' yM' (^ 

iti_ajj jLjl2»-I «-Ij-> 4Jl ^jl JJilcl c^jl^Jl Jaj^oJI vi^ - J j^^' <-5j J p^VA j>Lc 

.5-lil j jjjLo 4jjJ>-J ^j-^ '— ' - ' ■"'- .' 6^ ^' ChW-" <j~3 
4l3a J^-iJ' Liu I (C^-9 '• Lflo <Luj3 ul)->lj u . i ,o „f i, l | J^J*- jjJu ^jill cdiLuJil Ul 
(jj '/ ^ •— ,JU> Ja*3 j~»ij' UjJL (jjjjilnj t-LLJI <jl dv» P^pLifl . 4. I .0J--V.O JyJ^J 

ojL= JaJL> ,-A Jj cixLa jj^-a Oj~ cJ Clilujll BJJb d>5J .P^soJI (j-«AJj CjL£jjSJI 

oij^ c5 j-^J I i_i!>UJL> ajLutfu UjIc jjL^I *Ja2JI Jl pyiill JJ Jjju ^y&j t^^jJjj 

iLoinJI (>oi>vJ .JjLa (J'Lc jj-iu 1-i.u.i.o (j' *jJj-^W U-^ '-^ t 5_JL«J I ^jlj^ '— ' - ' ■"'- .' 
4jU J^ , J'** O^J^' Vj-Ai ■ iJ> 'jJ c <J J^ J^ j^Jlj o^J^' (1>^ J^*i J-*lj t_uio (jL 

.il^i »_iJl 
Lib <5jL5u (jAjas- jjj^j JiLiu ^ill cjLIj^SJI <> '/. ^ * a' «-LJjJI c J .. A . "5 l 
Ji^l ^jic UjiLiuS'l o5L«j ojLulil / Voj 'j^'j J^ s-*- 6 ^ 03^ i^ 1 ^b ^ ^>jL= 

_p0 4j*jl> j-iLw ^->J <jl^ic ijl 09^*. ^ p-^l c (Space guard) ^U»AJI ^b- 

?.Ul*i( J^Il?«j laJ^P laj^P)) : i_ r-.yi.i, U c|>ijS!l (> vjjij ^sJI »Ljj>-^I ^LiuS'l 

-»Jak£) AAi&l 4J Uj 5ji ijlfl ^jLj ji'j^l S^j-^ 3-^^flJl O^U»-l jl il 
(i! ^ ! J J ! J^ V'U^^I ^up-Ljf ^ jJLf o^U^I diL" ({ lU)l Jj^ J-^U'I 
*Ja£ J Ojit jl t^?-lj^- J-U5I jjJ^iJl ^» Oji O^U»-t j»J& (eAj . ^ ♦ 1 * » » 

" , , t y r <■ < • g ^ j ^ 

OjL-Jl »ilP j~itf [^» O^j-Jl j-Ij^- j^ CJy jl iaLj ^*i! j^i ijxi f.W\ 5jL-i 



10a JT U~jj .^^1 ^jJ Ji* 4-^UaJl dxJS gj*J\ jjj>\ &Je> JIp ^ jj JT 
diL" JT <_~~j c£al*Jl £jlJ-1 j^ji- 1 Ji'X«j Oj»ji *} ^Ul ji^l cjuuyi 



(1) References : Duncan Steel Rogue Asteroids and Doomsday Comets: The search 

for the million megaton menace that threatens life on Earth (Wiley, 1995, ISBN 
0-471-30824-2).. John Lewis Rain of Fire and Ice: The very real threat of 
comet and asteroid bombardment (Addison- Wesley, 1996, ISBN 0-201-48950- 
3). . Articles in Periodicals: Ahrens, T.J. & Harris, A.W. (1992) Nature, 360, 
429-433, "Deflection and fragmentation of near-Earth asteroids" (fairly 
technical - in university libraries) .. Alvarez, W. and F. Asaro (1990) Sci. 
Amer., 263 , (4), 76-84, "What caused mass extinctions? An extraterrestrial 
impact" .. Chapman, C.R. & Morrison, D. (1994) Nature, 367 , 33-40, "Impacts 
on the Earth by asteroids and comets: assessing the hazard" .. Chyba, C. (1993) 
Astronomy, 21 , (12) 38-45 "Death from the sky" An interesting account of the 
Tunguska 1908 impact event, and consideration of the probability of impacts of 
various magnitude . Dickinson, T. (1994) Equinox May/June, 1994, 65-76 "The 
big hit" . Dietz, R.S. (1991) Astronomy, 19 , (7), 30-37, "Demise of the 
dinosaurs: A mystery solved?" . Gallant, R.A. (1994) Sky & Telescope, 87, (6), 
38-43, "Journey to Tunguska" . Gehrels, T. (1996) Sci. Amer., 274 (3), 54-59, 
"Collisions with comets and asteroids" . Grieve, R.A.F. (1990) Sci. Amer., 262 
(4), 44-51, "Impact cratering on the Earth" . Morrison, D. (1995) Astronomy, 
23 , (10), 34-41, "Target: Earth" .. Sagan, C. & Ostro, S. (1994) Nature, 369, 
501-502, "Dangers of asteroid deflection" .. World Wide Web (WWW) 
Sites: Asteroid and Comet Impact Hazards (page maintained by David 
Morrison of NASA). This is an excellent site with links to the main 
other documents on the hazards of comet/asteroid impacts.. The ABCs of Near- 
Earth Objects: Getting to Know Earth's Neighbors . From 
The Planetary Society, this is a good introductory description of asteroids, 
comets and meteoroids, with a bit on the impact hazard. 
http://neat.jpl.nasa.gov/.. http://neo.jpl.nasa.gov/neo/number.html.. Impact 
Risks., http://neo.jpl.nasa.gov/risk/.. Asteroid and Comet Impact Hazards.. 
http://impact.arc.nasa.gov/.. All rights reserved © MAAR - Malevolent Alien 
Abduction Research 2004 Disclaimer. 



Sj^jJ! JjLuJI / u^liJI J*siJI 



£l£ 




5_djj^^l jjd! ^Ju>l uJj^ 4jjLS-I ^yJLp^J J- f . ^ a 



£10 



Sj^jJI JjUiJI / o^LiJI J^iJI 




^>j^JI J>>JI t-9^UU oiijjil JjjJJI Jpo 4jJL»aJ *UUJI L^jLw ^yjJI ij^jil bjj^J! 



o^ojJI djLjJI / jalill J^mJI 



mn 




J*9 Jj i>« 4il>y Uj jJU>II j > fl .^-».g.T t rOjaJJ Vj^ jy 




iUi jLill j^j ^jjj ijjiw «.ljj> u^j "ifl w_»U>l jJJI jUJI cj\±>\ o^jy j*J( i> jiaJw 



ilV 



b^jII JjluJI / C^IJJI J^l 




V JS ija icLJI oji* j-^js jjly j»&u* jj* jL*> ^a$ (Gaspra) Ij^ujU ujSjjS 
«Ujtj iJjmA^Lj Ji-k) ^U^f! & 4J5ua t (Asteroid 951 Gaspra) I^U 



s^jdl JjLill / ^li!! j^iJI 



HA 




(Asteroid Belt) oLuJll »\y> 



Known Near-Earth Asteroids 

l'iKtl-Juiilo 2002 -Oct 




Y«ar 



lh:il. 'h 









in* 



Sj^jII djLuJI / cx>IJJI J-^JI 



jJ-}jaS OjJaS 4Jux Y* J^li>- t^ij^l i_)j-2u > . i5.; &£ jL Jjlj JLojl>I «i)ljj& (j-*!? 

"i j^^l (j^ pL* J^-^ d£Ij tj^l J^Lu ji jl 









o£L.I 



J J 4j5, 



.Ik; 



ijj (Jjj alisujl 4j)_>o »! 



Jj-g-ll JJJ«J| //"i 5-LUJl 4-ulel tiljj Ijj>- Ojjki- JJaJ ilUil (jli c <LuJjJ ohyi dJjLxJI 




^JjLjJ jj*s 



http://www.al-jazirah.com.sa/magazine/19112002/almalgad738.htm. 



ijaA\ JjLuJI / jrfljJl J^ill 



iV« 




iV\ 



Sj^aII djUiJI / jatSJI J*iJI 




Sj^jJI djLuJI / o^Lill J^iJI 



£VY 





t c-psir-i 5fi <hi imp-scfBF will Mpsire Imiftf if Wm Ef fflft's 

fid dysfe wMfef fttif instf iti u^ irfiiitl, Thi^ hap* rtis = 
. hsJ lighc Sft sih* CffSSis »f is=»ds gf, lis SSS Ife ft Sis, 



C»$U>I oyj jjajjil Jj3 0* ^JtH^I ^J-^J oIjjSI ^jju O^UI jj*a)I 

Ijlj^il 40^ "^ SJjalil ^ jLLUl cj^UJI i_dci J vj-^J 'f^N^I 5 J**~« L^-Jjl 
J-"** J LVOj^l CluLsij OjJJ^ dulS UjL< ^j^I ^-uyJ> ^j^' (> '■"■^V O^J •*Jri^' 



• J _^>" £>° ui^i j~M' J-^^N ^j l5j^-' iijL^ o' 0-° j^i iij^ cLiA^iJ 

.LsJaj J 1^3 ^ ^ll| 4_i_J>U0l 4jj-iJI pj)*?.i.i» (JjJuSLij^I i_Jj^luj U \-oyj3S*^ ijJLijil 

.(j^U: L*J LSI) ; ^Li^jij 

.(dUI!) ^^JjjJjUljToj- 4 ^-^ Lyol»- jliCifr J-^ o' *L*-^J1 

.(U:frlj-»'ifl)4@SU4='j 



jmlllljj— dl 







ll>-i jl>j ^j jjj "sJj JLu ^ JL*jj dJjU; _jLl»JI dill I Jy>- <jj j->-l jLj-:*- l5-)^>- 

dllj <U*AJ _jA jjjll lift .jjJuLi- IjLutO- 4JLkill dlb jJ^L< J*->-J MJjJl^ <J-^>- ^1 'ULsi 

jl it-lj^JI tOjlijJLiJl xjjJ> CjjUj Uui O^jl jl t Ljj ojs-jj IJjLij* - '— '->"' Ji*J t5Jll 

. 4juj ,A>-J Jj <LpLw jl ULi Jj>I iYg„'t,o TJ^i fl paS ^ic Ojjjll ola3 >JliJn.l...^ 

jj5jJI (jl5Lo j cjLLuj>%JI (jj <LujjUI »Lwi^l j jJlaX> <LuLa ^-"IjLy ** jL=lc^I 

lJj-^JI J-^3 J LjJLc (OJl>jj 4 <_>AjL>Jlo Jl Jj^-ju »j 4~oLII oj>o 4-^-JJJ ^jIi^JI 
t(jj-all — (j^jjlill c IjJj^li Jj>la_4/ j — (^Sjjl^Jl cSjj^.fill vUiaLc^l (jj .i_JLij3Jla 
4cL, / a5 "\ • 4JUuJl iCj-jj jjljjjlll tjlijjjl — (JjISjLJI tUlji-l — Jjj Jjj 

t-jj^> \^AA (>Lc jj ,'ieLs / *£ o « • Jl J_=6' jLop^I JJ>-Ij —UjJI yljjJ icj~<_j 
^ p5 VY« ^yi ic^-, dJl5_3 dJLAllj Sj^UI o-L^lj li,UL>. JUtS jUuel 
Ji^vJLj ">Ul£ UU bjjvjII ol/tyl Sjl:^ ( y<J 43 IL c^a>ij «5 rY • • Jl J-^j isLw 

CjjI^SJI <>aI (>jju flUji JjJJ>JI .JaJJ3 (_>^l>^ fO « (oLiiJI ili^O- ClulS Jjuudlj 

: <jj^cj| U jjLrti-j L^jajjk. (j^Ula <Jl*)l j ijjLcuc'il 
. o.,. . . b&15 jJl^JI \A\t .\ 
. Y«,> • • jL>t£l> jJl^JI \AV\ .Y 
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£>lj>llj j^U^f! / ^,UJI J^iJI iVA 

OJJS i_luj c oijt>U i_JLL*ll aj>j| Cjllxk! y»5i-ll ! -U-$-ll ^J-*" <c* jL^J-^Lj rLijll 
Cyi>jjl uy>- jjJJ (^JJI vojJJLj dllJSj tyoj^l L^J aj>- jJ-iJ (ffjJI (jiiQifillj -P^v! JJajlo 45i^>JI 
yj ?-4jjJ Lo »jl*j8 .dilj vfCj Dy^JJ 1 -'t-?"3 < *-*44J J^*"^ £>* 4-i»oj3l 5j5JI (j^jjLiiu dilJSa 
i>!>Uli CyOj^l j-u ^jJl <LyLaiJl ■iCv-ii.-.J I OJA J£ "LumJI LwLjJ* - J .-ul-ilj Jj p-tf-s jj'l 
jlko'il ( j£ Juluu Ujljij Uoj5 l.g.lo ^jJI 5^ljjj|j 'p-L>jJI (JLc }Lel JuluO' <U_pa!l_j <L>_JJ»JI 

ci_ibi£Jl Ija j L^ . I , ^i« . uj (jj->l J-ol_j^ ,*-» r4jJI J-*^ ^! <i>i><j ^ jLtw^llj tSjjjS' 4, j .'u 

,jjj5 Jj-aflJ IJA jj SjjjJI JaL>- j fLiyJI <UoAl y£ %2>3 IjjS 
oifi jUals y<wi *ImJI ^Sj^- aJL&a ^-LiJI yOjLai- yi»-XJ JLc i_3>*jJI Ljj,l Ijl 

ti^>Jl JjUJI JjUj ^i (ji tjjijjJI uliLj Jyis (Meteorology) opJl jL^Si 

3l CyL-ulj ylaj^-a jLoJJ-j CjLuj OliLila yj yijjl -1C Ja^J-aj lo JS 4j yijXi-i (_5Jul 

4_>jle CjLSjjj CjIjLc SJlC yj (jjSuy tiJJl «- ) q_^J 1 yj 4.5T.J a „,i 4JL Jnj yijil JbL>J 

j liLai LaSj CpJ5 > • yj jJ^I JI <__3!>LiJI li* fLfljjl yLx> .(_5_^>Jl (_S!>UJIj ^Jy-*J 

J_j^l 5-La-Jl 4JLi> j-iiJ (jTyDl j yLp-SlI v^' J ^^ *L»-JI i»J5 (jli diliJl ^bS 

CjULjaJI yju^> <UjJ_dl ^»j ciljLdlj 4jlLoJ| ij^Jj'il Oj-iiLlI j»3 Sj^Llo *Jii ^i)\ (jl 
jl 4jj^5JI 4ju£jI yo yi. 3 1 4jlob>« Jail JjjJ L^-xo jjjl OJlC y£ t^Ju y jifuij Jill 
JLxjj 4J Lvju.1) LfJjlj Ja9 y» L^j cJsuJl ^jJI CjLu>-I^JI y» liilj JJ^J 3_XJj£j) y^lSjJI 
>_jicl L^j3 J-coO ^iJI 4ijJaJl ^yK ^jJL^jjll I 4JLL> yl dlflJI i_jLj5 j Uj5j U5 
Jjjj OjLUp l^Jwj a^xillj >_ > ■ > . J I j OJuUll ijUj^fJla 4jj1-i,o.;5.IIj i^LVjiJI CIiLLoaJI 

.JHIj JyJlj>il 

iLalll y^lLvJJ aaj^i j pjJijJl yljill LfCJul ^Jl SJjL^JI icjyJI (i-io nij ^£1 

Ljolc idilJJ i_o-Lail JjAxjJI (JJwj i—i.'X.JI y£ (_Li5JI CjLISjj ajic LfJI CliLay Jill 
.i_a15lj jj£ yja J n , . i )JH j P-iY* J5!..,j.i 4-uJ.nJI ^U^Jl OJA JI 3 al ->Jj yl 
yli 4jic tlJuj 4ja5^I yaill ^y JJLJy ^ yi'j^L' -Kp>! t5 JJf tijl*JI <_3!>U«J 1 yl 

y_jfL) 4Jl5 diljj tLuuOj IjJJVj y_j£j 4Jjlo 4jJ>.jL>JI (Jjill ( Jp Jsli>JI ( Jp 4jJjl3 
jjAj yo --O'ljJIj 4jj>o-j «-l_»^Jl 4JU5 j jjjLi I ^ji-^Laj 4jJjj«JI oi»j ciajb iSj^- J^-ij 



vW) (f-Jy^Jt (jljJiJJ ,^-ju^JI jLtuil) Ujj^ J| f>*jJI Wj^JI CSyLaJI oK»L; tfj-ijil li»> jji^i Jj^>liU (\) 



.^ja^j^jSi 4ajL j (Pressure Fields) h^j> Jji* jii- Jl jjjj <d5 li» 

J Lai I jl J-dl lift oL>olj «-)^_gJ I JjS' Ijju l4_»43l 4j5jJ J£>JI li* U^4 U^! bja£j 

..(Gradient) 

obvjL) -j_jJI *ijj jilij t(Coriolis Forces) ^yjjZ Sy Jy; ISpJl oia 

^Ij^JI Jji£ <L»oj l Jis>- ^jjjl>J| BjSJI i_jLoJ j jLaJlj JLa-iJI OjSJI 1JL0J J jJjajJI 

iulj icj-u dljj^jJL 4i»5J| jjJLjj Lajjijj t(Isobar) ti>»JI JaJusJI tijLo Jai* JMi- 
jJSj OSj'il -*%Lu*i <j_j3 tjJJW f^j' J^-* «-lj-$JI ^J - * - J^ '■V^ '^*J tia*JI lift objob 

.(Gradient Wind) JbJl cjIj ji Jjil cjIj p._Jb j^uoj b 

Jaj>. (_^j j| (jljjjj -"J"')-' ^jj^ SjAUau j J -'iu OJJjOlo T'bj **«&JJ (Jr!^-* 6! 
(j^UjLalll <U£jJ dlliSj (4jjj|jJI iSjJxJI) (jjaJJI Jj^J c(4-uljjjJI ISjJxJI) Lftj^Ko 

j jUic'il jJiJu i>jjj alkuL l1j.l»j 5£jjkll ol^j sJjill p>jJlj t(Terraim) "i^>JH\ 

jSii-( ijrL^IL i_3jj»j ^ill »lj^JI CjLSjJ>- yj fl*Jl Sj£ d!llf9 IrLjII p\y\ Lo I 

OJA &bi*JI i_3j£ JiSj.dJJJ ,c*bJI j»->.jllJI Jj-olij jSii aJ r^J^ iolJJl CjLa-JJjJI *^jl 

ikwjAoj iLjii. Jl juJuj 4jjbJI ryjJI i-Aj .X>lj otsob <UJa>JI «L5j^JI — \ 

— j J| <LCy^u <L^L> P-J"-^-" *—''-?■) J ^ r 1 — 1 - ^ - OJjJjij 

cjL»L>jI jl jj>-Ij objoL (jjSj jia Ijj> SjjjuiJI ^>_JI (jAj : i_i**ljj«JI — Y 

. "bj^oJIa <L>JJ>JI <L>}UI ^ic LlLj jlijj Loj 

cj15jj>o o^j oj-ill SJjL^JI *I_j^JI <5p- ^aij roUljjJIj jj^U^I — r 

4Jjj yS lo ^ L^oLol ^(c-* 1 (J^ /<Jaj L^JI ^— i . i -'V. ' 4_ yl > -j .o jl 4jj|jjj jl ^o jS . " 

<L>wl_JI <A>waJI JoSJl lj£ La) Laoja CLiLSjjj jLswij «-Ua £y* 4.».-*.->- al 

.(JL^JL^'LvL 
c (Trade Wind) ^>jl»oJI p._Jl (^uoj SjALkll oi» <> i^jUl p>_Jlj 3_JL>Ji jLUil 

SjSJI i_LoJ j ^5j<iJl JLa-iJI oL>oL ijjLUl j y\a (A— "\) <jjj -r^y^. L^jLCj— < JJlxjj 

■Lj-iLl SjLe <bjjj«JI -tLjjJIj .^jii>JI SjSJI i_LoJ j rc^J^' V^?^' °'- : ^Wj t JL»-iJ I 

xijJu JjUl tlj^JI ylS 4-uLll I jLjUII j Lolj tLui.j'il Sj5U LJj— jJI oij*JI is_jiai>- j 

. . 4-u U...J.1 1 "LtSwi ^Oj i—i.i..ii.jj L^JIjjJ i_ i . i ... o (j^jil Jl 



^.ijjjij j^uSf! / ^m j^iji 



1A< 



iSjauJLl 



. ywL**ajj 21 4j ? J t> - i .o tjo>Ji /^Aj^ 




(> /^-^ *l2*ill j ^j 'Lwl Sjlil ^jJIaJI J_>LJI Loyo^j i-uLJI j_jflj I^yvJI jjs 
ijL>JI i-uUI Jl jjUl iu^Jl <> ^i y-S^JL. d^ ci^JI jj d=u>JI Jj L-jUI 

ojjUl JLxaJI |xJ JMi- *I_^J| jj^j UjIc «jjju (Fohn Winds) ^y »L, 

i_aL>JI *lj^JI L«jjj c^yUlj jlko^l diljij *lil Oj->ol JlcLoj L-u.lo ~yud\ JMi- xijJuS 
tiax^aJl Sj3 JlcLsuu (Ja~«jjj J^>J-I _^>Sl i_uL>JI JMi- xJJJu O.l.o.<j I OJA <jj jj<"l| 
(>a*j ^^ic Lcj.y^a3 Jsyi_ <G£Jj iljla ic.j-j t__i-«...^-; "i! SjLc r-jLjJl <_il»JI Zj3ljJI *lj-$-llj 

.k_J^!l JL» j lIujO »yi (jj pljj^ll ojaj ciJUJI 4awI..,.i.^.JI ^jj j-iuJI 
JjUJl *i_^ji (j£Jj jjUl ^jiwSll ^^Ju dJ^ui (Bora Winds) ij^Jl ~Lj Li 

iiLia >- u . -n . ' j LJWI "OiliS >_ u ,,. n . . 4a5l5 Oj_j~aj P-V-tCi; "i! Jj>JJ cS^*-"^ 4.g->H (jj 

Le^uS jLlllI ji£lj .IjLc>I jj^Ij 1 IS/p (o*) <£j~>-> >t}y-3j *lj-$-H 5Jj5J SjjjS <uS^> 
.(Trieste) <o~<jj° j ^_4 uj ^SLuLjj^U ^JLiJl Jj>LJI jj& r^j-ll °J-#J 
e-Ja^Jl 5-lj^JJ 4-JUJI cjUb^jJl jiff ijj^ (Thunderstorm) ^jlc^JI (_i-ol_j*JI LI 
(jjjlj 5-lj^JJ i^jjjlc jL; « Ja>^-. iiuS" IjLkoi (jls sUi 5-lj^JI li» jjj U IJls c^yljJl 



(jjj 4^> (jj sIjlLuo^I JuP (jA 3 ^' U"0— " 't ' - > '■ " - .' ^y AcLaj (j_^L)J -da-JI *-o »jJ=uaj 

OJA c 4_> iajjvjjl t-lwJIj (_5Juj«JI jLuJI £>jj ijafull 4aJn.ull jjS- CjLoIjJlII (_>i*J OJ^* - ' 4 -^" 

Ja^jJI b.al ^J» IgJLbLlo ixala 4 olVi'ip jjij 4ja3 (_fLol^C Jiuiu SL>J (j^-JJ 7-L>jJ I 

HjjjI J liSLa ^i^ ^j (Hurricanes) ^Le^l y> c_i^>l_j*ll <> j3-T &y 

J (Cyclones) ^jiSL,L, cjUjJIj ^j^I oj-^ 1 J (Typhoons) ujk^ ^i^j 

OjljjvJI (jj — jL<^I LftjJu^u 4jJLc 4SIL l$J ^Jua\j£- ^Jt>j c <_$ JuugJ I Ja_c*jJlj UljjuJ 

J-^u jLLil cnlJ <j»£j jj»«U^I bJl» L^jj«iu ^ill jLUllj .5-lil jL>o <_JluSj <>> Sjjjs-jII 

t icL</i»5 (0« — O) ^jj 7-jljJJ iCj^jjo c a^ ( \ > ) (jj jjSl pUjjIjj Cj IjjU j J . ;5LI I Cjllo J I 

(j-jiJu jjjj <UjL& cijLoUj 4J ij>- a (1^ (V • ) jb£-> <— sL> *U* £>» W**" 4jjL& SjjIj ojr^ 
J (_>j>j^I ^>J Jjjjj j^' vj^ t^^ (**o^ v^" i^'- 1 -" ( W 6' ^^-y- 3 ^ ojyi 

3JjU Jlo ,-ljjl 4JLUJ.0 l>/» (o*) lJL>.|j cLj/» (V*) JJ Lfie^w J^»J ^yJlj ioljjl Jsjjvj 
4jLu£JI jLko'il diliSj tjLaC^I j5j^ (>o t_u*_JI 1 g.'.'-.rj BjJJ^ jjL<i>- I4AJ CjJjvj 

c (Tornadoes) ^jjUjy iiil^Jl c^UjJI fy y>j Ij^jj j^Sll pyi\ JLis. i^l 

c jc-K-aS i^jvui cjIJ 4ajJ Jii-i JJ Jj^>jj Ijacj IjLac! iJiSLo c^jLu «-LiuJI jic JiLiXi 

jLaP^II lift (jj Lj^ail Siklllj .jLa^^l lift (JjSju c^>j^'l Jl ioj^JI 0Jl» J^xi LoJjlCj 
tleL./o5 (^ « >-r«) Jj J-^u ^J-VJ '(» (V* ') (_yJI>> J^s J^ ^'J OjJ*-= 6^' 
OJJb CI1L0I5J . JviJI JLo»iJI oL>o'Ij CliljioaL^ OAt JJ jLlol 'oJlC yj -t-jIjJli j' - . ' .o. ; 
ioljjJl j5j^ (^>jj Jai-iJI 3>^3 ' ^/P ^ ' ' 6^ J"\ Ji '-f > ^J ^J— 1 J-OJ jJ-oLfiil 
c^jliL SjlC CjIJ 3vu5 <L)lJu ri-»JJ 0i5 Jit.j.; Lo jl (. JLSujLj t ^ • Jj J-^=V. ^ ^ ^ ■!■"*• °J 

LftyuLi (ji5L>a >.j,.n.i cj3vj 4JLi..j> ^jlaLlo utiuJ JLc 'jjSjxit 3L>o jj^sLe j I ojls |_puiujj 

L^jjJ^o Li.'i.'iJ I (j£jJ ^ 4JI dilj (jj Ja->^!lq (. (JJJJ jJJU 2 L»jjL*i3-j >— i . j -ftj J 5 .i * , ; Ij^Jto 

i_9y<j Lo killia (jlj LoS ..L^J (_^>jajuLj ^ill (jLUil jIjjJ <bw 0^-*d ^ j^ 35 ^^^ ^i 
(Tornadoes) jjUl c-jjJI <>« (^oliLa ojiuiyi l^'j 4 ^' <yj '^v'j^' iLuilb 

f-laj^l yip jJu'il cul.o.u.iju.11 (jj 1^ aftlj 7-LjJI Sjui (j^-uLiuj i_9j^jLo dJLla 



£>ljjJlj jj^USf! / ^,\ji\ J*aill £AY 

t (Beaufort Scale) cdj^^u (_>-L>i» ^o .< (j^"j ^j**-^ ^j j j U-^.r-'j rbjll 

Jaj-*oJI »lj^JI aj Jji^JI *lj^JJ Jj^l <U>-jJI AJ 4jjlfJI jrUjil "UjiL^JI <L>.jjJI <Uo .Isl>}1>j 
jj^b^'lj < 2_^>(jj«JI Jl lj£»j i^jS^Ij (JyJI aj OAJJI isujjlll «-l_^JI 4jLj JjJjJI » T uoJjl3 

^ Ific^j t<^>o "^ jLSu : (Calm)4jjL» Ajj ^ il>j&^.ll i^jjJI . \ 

.LuIjJL ji« (Y/\ — ji-a) 
(jLi-Jl L^ij : (Light airs) kx~u <-\j& jl 4i»i> ^bj ^ JjVl 4->jJI .Y 
Ojj l*ie>-j t (Smoke rises nearly vertically) LJj jl Lo^** ^j^ 

.iutiiL y* (\,V — y/\) 
^ijJI L^ij : (Light breeze) JJp jl iJu*> m«*j ^j i-jQJI <U-jjJI .r 
^ (nr — \,v) 6^ Lf^j-j t(Wind felt on face) o-jJb ^^j 

juSi LfJj : Gentle breeze)) uubU\ *I^JI ^»j 5JJIJJI 4->jJI .1 

.iuliJIj _^ (o ; y - YlY) c*> U^^-'j t (Leaves move) dlj>35 
(jLaiSll L^ij : (Moderate breeze) h~>ji\ ^huJI ^j ^u'j-" ^?-jJI .0 
Small branches move, Wind ) J>j_p .^LcSflj Jpjc SjjjlJI 
.^ulilL j^« (Vt i — y 1 0) (^o Ifis^j ((extends flags 
(jLaiSll L^jij : (Fresh breeze) Jj*j1\ »j*jjJI ^j ^LwtSJI 5j».jjJI a 
(<ua — v,i) ttf U^^-'j ..(Large branch also move) dl^pos SjjjSJI 

cjI^o^JI l^jsj : (Strong breeze) ^yJI j^jjJI ^j i*»jLJI Sjj-jJI .v 
yj> (Wd — l \,A) <jjj ^[ps Lficj^j ((Saplings move^^pOu 

.Lulilb 

: (Light gale) 4jw~, — Jl 4i__^l*JI ^ »j i*jL, I! 5 >jjJI .a 



-SJI /.La—c'il Uj-J 



'J 



jUilll) \1>\3£ jlaJlj YT.— Yi(_>^> ((jjji-Tj iLi_jJ_j5 ,i_i liujJI l_ju^Jl oLiio ^jic ^bjJl cnljjjb (\) 



L^icj-^j t (Strong branches bend & Wind is heard in buildings) 

^l L^>ij : (Moderate gale) 4h->j&\ 4irf>l*JI ^j ilolJJI £>jjJI .<\ 
Impeded walking, Branches ) J^; fji^Jlj £& oUiSlj v*-^ 
. ioLSJL. ^(UcY-^A)^ L^icj^j <. (break. Tree -trunks sway 
=-luiSl L^jiij : (Fresh gale) £wj)l £o> ii^U ^j 4jujIUI i>jJI.^. 

jjLu <u)l*JI CuLHilj (jifcljilj Ja>Jj <LaJLll (j'-^^'j jd'-^ «lij*->JI 

Wind displaces lighter objects, strong branches and saplings ) 
>u (YUo — U,Y) 6^ L^icj^j t (break. Damage to chimneys 

.LulilL 
«Jfc jL*j>S!I L^ij : (Strong gale) 4jjaJI ii^UJI ^»j Sji-UJ! i>jjJI . \ \ 
i (Trees are uprooted, telegraph poles break) ^Li3 cj^Lx^Ij 

.4jjlSJl» jjj (Yo t ) — Y ^,o) d«j L^IPj-jj 
L^jij : (Destructive gale) Sj^jI! ii^UJI ^j Sji»# 4jjL>JI i>jjJl.w 
jm (Y^— Yo^) cw L^lcj^j c (Sever damage) SjloJ, ^u jl^^l 

oUljJI cjIj (Hurricane) <Lua^JI ^>U^I ^j Sji»# 4_ulHI <L>jjJI . \r 

.LpLUL^ y^ (>j^i Lficj-j c (Disastrous damage) 

*L>^I JLc L^jlij^ajj r^jJI ^lj^ (1>° *L%LJI cjj5L» <<ju9jlII cjUj-jajJI o3js> 
«-lj^JI cul5jj>J Ltcli^aJI jUs^L >_ iJal"J I ^1 jj-«JI <_>A*j jiul . . li! y> Uji iobU>Jlj 

.JUJ! (> iilli^o jLLU (_5jj>JI t_it>UJI j 

cjjj>oJI (j^ i_i*i!l cjjjjj-I j5j .Ijl> ja>w ale y>j <GlJu pjli pic 4JI >— u - ^ o 6^-*; JjJi*jJI 

aJl*JI (J-i-S T'J- ! (^3JI f i*iall l3-» j OJuJlC t_i.ua CjuL_>lt« i_i.*,.Aaa CD I —■>—>— J la CjLjIjJuIj 
. v^dl OU— >■ i_ulaj>- ^h^. o J j_vLu ^l__aa SvjjO 4_l»aI (j^ 4J Li ,_Lel_iJI 
^A r^JjJIj ■ ,j- f lu *J <t_l_la IJl> ,«-«ilj alxJI lift (j*^ >a.".'.>'."j j-o^ i —^a CdLjIjJJI 

I»*jj>- <j Li oju) U 131 <j$js- 5iLt> iLSLi* t <ic^j j CJ.^5 t^lj^JI <5_pJ i»UJ! ialSJI 

■ i— J .^ rJ I p ~v.1| Ijjb JLc Jajtai jLf>J jl Jai-o Jl Lflo ^-j-*- jl LflS^ JjjvXu^S l_J_o 

Lfl jL^JI fl....'--v. 1 1 Jiuij rrijJI '^■ i - 1 ljJ-^ IjLaiffl ^L^l 4j».jjJL JaiLiJI I3jb OJ-i JJ^a 



£jljj)lj jj*>I^N / £-liJI J*mJI 



£A£ 



(J ill aUlj .4j ixujil a....L>. J I OjSj Sj!>Laj 5«-LaJ> J^ JuI*J dlliSj a....LV.1 1 (jS- ^JjJI JjJJ 

4jj|^J| cj15jaJI (jy ale jc^-y ojLiiil J^ Lftjjjbj jil^lall oia tr-jJj 
((^jSJl (jTjaJJ ,^^1 jU^lII)) lijl^ j <u)l Liyii (iJJlj ((AirodynamicForces)) 
(New Tacoma cL^b^) Bj^ail ^L.^1 J )+>\ ^jJi ^^^Jl ijjU <>. .}l£j| j^ 
ojaaII JfL^JIj cjLilil cu>u«ol >">■>->• aUI lig_> jjjui «UiaI <> jWj^I li« 4-»"' ^j 

Wind ) *I_J^J| j*j jl -Jjjl JJH (j^-vli ^Oy-U Li LftiUul JjtS ^.^X" yi->Jlj -Ufrllj 

(j5u jJ cjL^jJIj vj 1 ^ 1 °J* J^ (ji ^! t. Las-Liii JJ l^wM- <> j^hll <. (Tunnel Test 




iAo 



^IjjJIj jj^USfl / ^LJI J**JI 



r 







Jl*j «d)l il«iw ou» (j-^ljlj Uljll Laji> jl t&j^py i-u *u J 



OJJjjII 4iUaJI (> jjS'I Sjlc -ojJI J^aj JJJI »„■«_>■ II Jj_S <j-« i" " - *^ iiLLJI <jl 

oj^aj iuJuil I >oL»yaJI jljjj dDil (Damping Factor) p-cjJJ jLol>)!i J_oU J_*i> 
^lUI i_.Li5JI j dilj Jl Ij^il L-v- (j^^JI J^l> jj«j ^I^JJI J-iiJI J! ioj-» 6j£~>-° 



1I1A jAi. 



il» j. 



Li 111 



-y 



-iLu 



cw 6jly y-U ^ ^.a>JI oLiill ^>j diliJ c (Aerodynamically Unstable) 



£jijjjij jj*?uSn / ^,uji j^ji 



£A% 



(_j— Ij^l (jjj^uJIj Jju^—ll j_jjiill 43j_*« ^j-AJj .k_uj_«JI ( __J)QI j 5JiJ_il cjL)I.'i_JI 
pjjJI 4^w <tijjL« i _t >j LiJil (J ic -j-jjJI 5a_«i f—ijy z*- 8 l"'-'-°-W <L»-jL>ill 4_>jIjJu_w}U 
cjIjLJI ijjju^u j 4i>IJ| ^jaII yL> »-ik:u...'i j-Stlj . <uil£ 5jj^>_j 4aLj_II j Lp - .\_>v.j 
i_xici Jjcvj £-L)jJIj 5-lj^JI iS^> jja«j (jl *i\ iSjj>JI Jjy Liul (jjjCL^J r^.j-^ 5_^>jj«il 
ojajJI cj^jLJI (> ^jj »LjII Jjl>J ^JISLU ^LJI J_«l>JI H>jJo *jJ*z**-j jao.0,^-11 
By (j^Jj ilS'L* "USLuLi-. sjJ rljj-" Cm J-*^s <_5 ' 'rk^ t«-^> > '-" J-q.^JI <—jL._>J 
«^j_jj jtlio Jj'ijJJ (jl USj .4ij^«j <ulU cjLL^Ijj (J ic dilj jjjuuj 4jS^>- 4j_SL«11o 
s^s Jui 3 1 (jiU jI -r-oy Ho¥ tjb^j '^-$->^~* JI Jsul>> r^jJJ C>!^ ''■^j^' s>^JI -r%k«u ls - ^ 
.Liul <l> iLoti. ibjLi- jL J5J (jlj L£ jj-aU^lj sjjj^JI —LjJIj <JLe[j*IJ 

.<tiL>- s-ljj Jjj»j ^ 4_Jlll BJpLJI jJaJuu Jlj 




U^A^lSjb jm OJlL jLatfl 




May 17, 2000 Nebraska Storms 



£AV 



^ijjjij jj^uVi / ^uji j*«ji 




2240 UTC (5:40 CDST) Maxwell, NE 




ijjuSJ\ ijj1\ 4j£jj (j^Lwj 'jjjjJ^ j 6j^J4 jj*»LcI 



(j^isJI oo>olII cjL^JJ ^jAJI Jsl^jJI J (_^LUI 4jj.|j ^vi cjjLlu/JjjjI ^ J 
i_j_y«JI Jslwj »-L>ji ls\£ j 5jL>JI !_i^!jj«JI cjja Jl .^j^i pijljJI J jj-aUM) jki-^l 

u-olc il dJJj jjI Jlj 2 (j 2I ,X>Ja >$L*iiJI j.* j 2aJ UW^- Y ' ' j-? jJjI '— ' ■ ' ■'■ " J o^^Jj 

v Li Ji jJa.-»o (jl (j5LL ^jJI j-£>LjjJI -a iblill jj-«U^I (jj_j5j (^lc -i^Lo ^1 
i—iijjJl !|JIjJI *lj^JI j-^o^ L-ilc (ji^i (JJI tij_j5 <Li^Lc y& jUxc^flj .Lb^oLl 



0JJ*J 



(V'iJ^i j*'*'*'^' / >»»IjJI J**«JI 



iAA 






5 ,'Uj 



J*- 2 J 



.icLJL Jjj Yo • dv? jj^j J^>j r^' ^J**^ 



SUPEHCELL 
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lip ' §? 
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T-" 



4~ a A> uU I I v u aJ l jaL u -o sift (jjLSj UjJic . Ijjj- <_vaiLS«JLo jIjjJI -jI^JI **aJI Ji-J J *lj^JI 

(jj Jjyl jJJfcJua l.o.;Jn.*i.'i jSSl *a«JI ■yOb^Lj &j c 4J5a3 J^.fi'i'i Jill 4jLsL*JI 4^lC J^o Cj^jJI 



.ul»i 



ij^j j i u* 1 ^ 



cLuaJI 






i\* 



«JjjJlj jj*aUVI / ^xllll J*aiJI 



. joL^J ^ , 8 < * yJ JJ^U oLJj A ' jJ U>J L^i^Juw J^ali jSL n . V . 1 . 1 4- U d u . l b j c Laj->y 



ULH. 'If - - L-- ■- - 1.-. ■ J -."i 







i.«i r 'h-;Jt E J^- Thf^- Fff-m IB 
when cali iy his>ff asm ur 
fc#w| Mi I** W*Wrl GnW 
ft™ jri e&iteiifa mr 

TfiiinriiiiiioiB 
kiM§t forties. 



4. U iu ijl ijS^j Uj jj^UVI J5L a uJ ^g ^ jL jf jfi *m»j 



*jljjJlj jj^Lc'ifl / *«<IjJI J*aiJI 
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frj-^^^hw^w;^fii^BgBpgi 
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m^spppfg^P 



m-ssh 



.♦*♦, 



+ + 



,+i + t + 



+ + 



+ + + 



+ 
+ + 



+ t + + x +.40*C 



+ + + + 



+ + + 



£i 



+ + + + 
+ .+ 



♦ ♦♦V 



i-^***»aiftfflwi 








Ajjp^JI jj^>U^I Jiiu 




jli 4_*5 jUacI 






«^IjjJIj jj^jUVI / *~>L»J! J*ai)l 



iW 




t^J-* ^-^^j 




gg^?^ 



SjjLJIj k>U! oljLuJI »IjK«I u* J^« ^JJt J>jI1 Jii Ja>V 



1 8 A 



0- J 




r soo 



r S00 1 

f a 



^-!Q0O 



000 



Sj^jII ^Ij^It jSj* j 3-**>U £j**^' 



iW 



«j|j_)Jlj jj^U^fl / «->LjJI J*ai)l 








jUc^U ^>wi)! JiAJI 






cnl k; .- v j( ^yie Jk; ^1 jLUil j 6jl>j L5 ^i iVjj-oU^I » 



^IjjJlj ^U^l / ^LJI J*i)l M 



<L>,J 



J SjLijJI i_u„,u £,1 j»JrfJI ■U.jftfrJI .ijj.nllj ,*JJjll *Lul 4iu£j 4jjLalo <L>^> u\y>\ 
Cjjlj CajJUJJ "LubjJl JUajjlSSU Ifljb Jl CBJjO>u> Jl*j J oia jLafi^ll jJJ 4aiaio OjljJsJI 

(jjl Lw ttijI^JIj ^jlJI t±>_jJjJI i_uu-j Chy-iLil (jj- 12 *" <J^i- j4» J^-A; 5jlj>JI I>jj 

tOjLjjJIj JLuuauU ^i-L. ^y yi\ lift} C0JL>JL1I Cjl/tyl ^bj-jl 43 IS J jA-aUSlI ijJL>J 
.jA-aUSU ^^SujJ^I ^J^-JI JijW u£u- Si 'J* 4 OJ^i (jJ «-9>" jL-^C^I j*a9 

^i!l tijl^>JI ^-Ll^I Sy&Ui >-luoj dJJj PjLOo JSLij IjjJ jA^uSl jjlc o! 
i_u.nl I Jj*a« (>J> «55 (jl cglsj Jl ci_ju5lJI Ija (> JjL. J^»3 J J. ^i:; . I Li L^ic LUIj 

1>jj~< Lm 4jjUJI iLJill j_ja*JI JMi- Jjujj «_9j-. iislJI euli-lill oi»j t^bj-jJI 
-Ijj^lj J^UJIj JUlj 4lJI j jiSSl jj-iJI Jl tsSjij 'j^uSl o^jS 
(jjj J^u jjL^j r_.l...u ol 6r^ jj-^uS!I (jl '^J^ y L* ^ <j£»~' j^JLs 

ji 3 j CjyU ^^3 _>5U» J! i5Jl J| '^^1 jjo^l J ^ U)l j*-^' jS$f jl*I 

dU.il J^i>JL jjSi.il I _jA a^il .Oluj oLiwj 4jUo Y,0* < (> jJlSI p ok > J wUJ <>-»; 

_ I *."'.. .1 (jjjjl J ■ Aa. 1 i I ^"^j"' 1 (jjijLo SjLc («jJI j-aLc jl 



c5JJI Uja^jl <L«JjJI ^JJj*Jt ^WJ*^' iStull j Stecker j£jj~» jU»p^ j^> 
Sjlcj.0 jjLjl> oo>li l jjicL» JljJ? t^jj^ 



He 



*j|j_)Jlj jj^UVI / *-«UJI J*aiUI 



Reflectivity (dBZ) Image 




(CHICKASHA) l&l£»& jU^ ^Utfj 4*^1 J>9 




«jIj^JIj jxale^\ I %~»\jl\ J*ai!l 



HI 




.(BurningManTornadoes) }L) jl^jJI J*>J 4jjIj j^U'if j^> 



Jiui (jj ^Liil jj^I jUtcl^The Wedge Tornado) jujJI jUspI .\ 

l <Gj.U.I.O (JjjJs j OjJJ^ ljlj-ol '— U > *» j JiLiJI (jJtoi t^uJj tt_ul_}J>JI jiJAi^CO 

J&\ IjJ>jH\ 6- jj^I o-L- 'b^i p<^' 'iS>»^ J^ 11 j^Lc^l jl ^>*JI 




^jLle^l JlJjJI jUa*l Jii 



£W 



£jljjJlj jaoUSf! / ^-IJJI Jrfill 



li»j -5j>^» l>* "^! LjLj->l j:!-i-o-'-l I Jo*ju«j o^ij^ Jjjj jluu pl_jj^(l oift Jul <Loi»waJI 
jjjULu UJlu j^^iall Jl Juaj 6^ 't^-^JI l^J 1 f^ 1 J>^ J! J 2 ^ ^'^ ^' 

044 Ju>U dl;....5-ll rol> 4jjLj jj!*j Cjuj> B.A>all CjL^_jJI jja ^j^^ c^i^' 

«all ija ^j^oj : (Classic Tornado) Jau^I ^^-j-^MSJt jUeVI .y 





uAW^l yjjJi^n ^yxoill jUac)?l 
t J5L2JI j US' L> ^uill Ljlj oboL o 1 ^ L» 'J! iAh^ 1 ^^ j^v. jL^^I lia 
.JJai tijLoj Jl U_jjuc jj~j L^JjJ (jLSJ L^iLi- j^>USl oia cjJ15 _jJ ^1 dUJ Mi- Uuij 
.IjjT JLui J < jL^>\yi\ JM> J-^>y. U jj-^uSil <> Mill li* ^ JLioS 



.jLdl j jl a. i £ i— J I Jl&jiJl _vo ^Jt" j -^9--' O.^-" ^0 OjLc ^Aa ,i-ig "Til AjLoLJI (jl (j^LjJI 

: (Discontinuous Funnel in the Rain)jWI j *JaHHI ,_jm£)I jUac)TI .r 

ajbl _w> ^ISj cjjIj^J^ j US' 4j5ySj| 5_J l.o,->J I iuklll j J-a>u jLac)!I lia 

.jjLllo (_p.fi ; 4JSyull CLiijjuI l,^.l.1.Vi." -. ,i u j JS.fij <L>-ajuLo ^jj-o 



>II j ^fculU ty «iJI jU^I 



tW yljjjlj jJ^U^I I £-UI J*»i)l 









(V'j>"j jJ-»l*^l / *«>IjJI J*mJI 



«•* 



L<u lSj-*"' 4-$-?- l> (ijlj-'X-aJI (-i^-jJI Cj^Juw OjLjj i^j> yj _jL>oJl i_u.nlia OjLjj 
dilj ,j£ ioJ».UJI 4j_jaJIj ix-ikll CjljjjiiJl (j' >» Liu LS dllj (> jk>Sfl 

i_i^>l_j£ LojIj 4J-JI Jj^aS j * J Jj^ j-^'_9 "j'j^* - j^' l^ 3 jj.g-l?'.! cdjI cdIjjj«jJI 

.i3j-*i la£ IjJlCj laj>u>-a SJ_ia LSuSj IjJ-oJJ jJ^I yu^Lcl a 

*jj— JSuiu jIjjjj »j*>-^l cjI^jju* Sj^uJI J^L> 4J_j^l»Jjj j-iuJl Ijj U M*s 11a 

<Lu!^iwll jLUil ^Jj~iu ^jj| ^uole'il Jjjj . t_jjijjj> -lu jLoJj jAu Lu j.clUu.oj 

t-yt-y <- L r>3$£ cjjjJl '(jilij jj-oLcI JjU oaaIII cjL'iyij ^,yxSi\ jj^JI jj~olel 

. La yt£ j LjjLo c LujjIS t(jL4jl <-^y, c I-xLa 




0>\ 



«jljjJlj jj^jU^I / «->1jJI J^aill 



(_y> yS\ aJJ-UJI Ojallil j Jail I mjJ JaiS . ajajii I y Lu.V CjuiLa (_>^x>vi i_«JI Y > <jj jJjI 





oL^fj ±JjJ> ^JJI j^jII IjjjjIS jUaeJ j (j^*"j ^"J^'j u^ J i**"j 6j j j~^' lc» <-9^' oLjw 

. (^_iai>- c Ubj-iiJ) jJLJjal ajj (jj 7. A ' oLiil Cl>jj*3 Juj jJ-a-^J J! Cjjl t_)l/ ( _ > >i. b ,...i.cl 

. aJt \YV j^J o! '^r 1 -*^ 1 t^ 1 »jlj_jJ jjjfc <> M^ iSjUJI iSLe)!! o-LLuy iiKil 

Liul J L jL ud I j^lj-o '— 1 .0- i illa LaS^ .^LufuL; j^lj-» j U*' O fr - .! ' 1 1 ,! <GjlSJI (v^JjJva (_>^l>_j 



*j!jjJlj jj^jUVI / «-jLjJI J*si)l 



fl«Y 



i_iJI 0« BjjU>voJI u-<LjjL5jI 4jila oLuojujjj . i—jnVia i_iJI 0> 5-UjI »j '— y uujjoJ ,3 

j5 IjSjj 1V^ <jl ijjUaJl 3jIc)II oii«j UlSLil iJljjiJI illijJl c^j^jj .Uul v _j£i<. 

c 

tij^-^l CjjJvJI CjIjw ^ic jlca 4jjUI CjIiJaII j oftJaj (JjaII <— ic * CjIjj cotdl L^JjJlC 
jrf jl cJjLlil jTvtu^l (3*5 9! otdl L^JlC Cj j,„,t.->..'' I ^jJI 4-;.>4i.y J I JjiaJI lolCjlS ^ic SLftio 



1 







--• ■'''- '"'■.-.■** j -'-- tr - ' "J'-.^J^r^?^'^ :.■„■,■ ' 
-■_•• .•--. ■ ^-.r-^gK^-V, ■ •■■" -■■-•>Bi| 




o«r 



£jljjjlj jJ^U^fl / £->IjJI Jrfutfl 




^cj jpljAJI Oj^Jjli jj^JjJI *ljj> jjjjj~ull jlxllj isiJJI « jU>*)fl lgJU> ^1 oUU oKll^l 

libjjjj j ojliJIj jUJI 

'-o 0=W^' >— uj l .I I l - il J n . ; (jl (j^JrH 1 ^' ^-jj-±J I a J .- v .o j "Lib IjA&j jJ I i-ijUil Cj*3jj JlSj 

BjUIj j&^l cjLLc JjjjoI ^jxo^l ^-jjAJjSJI (> ijsLil j^jj jLL o< Jl £• ^ 

J JJj lijl& ^jxo^l jrJJ-^l (_>Jl><j)J (JjjLIjSjjjJI «JJS_3 Jl5j .uJjjlS jLafi)!l Juu jLojs^I 
Yt <jj JJI J^L> »jji. u >i l i ilkl l Ija (j! iAj^ T.j¥? u*£^ /" o^ - ^' >— ujL.ll j *U) »Ijj> 
L_ul^iJI jjasIj <_ gl.Su .. > . UujJl5 jLac^l <j£. ^u^j-LDI j\jJ>°i\ q\ Jl jyj ^jLa jLilj .ieL< 

ULjJjjJ iofLs. cjjJUa Jflj . jjl^nJI j Vj^ O^-a^l i_c°J*" (J^^l lJJ^" A"-** lJA^J* 8 ^' 

<Lulill <ull*JI vj^' -^ WjDj' p-*- 3 ' L — * £>* oL>jj-to JLijU IL>. a-^j _9^->^W O^'^ 

ULjjjJ (jliL. (jl 3^"^ >— ui clj .jLaC^I (jjS i_>ljJI jl_wi^l Jj«J LJLjjjJ jUj»] ojle^ 

*L>jJI Ib-jj" j (j^l <j*ijJI (jLSL< (jl 11513 iJLijL ikio ifjjui ik> ^Lc (jjJ-***- 

to (jJ^Ljlll jjJ l-yj-iLj> j~acj l_i!_J (jl l>j_u>tW> 4_j_. CjjOjj (JjJ>-I 4^J>- (jj ."J^la 

»Lc jjJJl j~o*j -jjv l&J-Jl cjjj> (jx 4_yLi!l ipjil j 4*_l> U 'j^j-j jLjis Y* <*j*>«j 

.j'ijj jLL YY (ji«UJI ^Ua5 ._4i£(iJJI mY 

J "Ujlu ijjLiJ l_jj_>. JLojls-I (jj -ljJ-> jJ-J>- iLjji'lii jLaC^I djLcljL) JL jj 

JjJ-v "^ 4Jl ^I^JLSJI JlSj .iltjil L^JUj-3 (--"Jl ijjLSJl L-jUjil j jjLIjjl ^jj 1Jl>_0 

j^J j I ( j . V . Aj *i] iJ->_ll j "LtjJui\ dj^Laillj IjjLjSlJI jljil <jj »L< iuJ-V <jj <_>__*_lJ 
."Ujlu 4jjLS CjjJ^- Cjjl.o. i .-vl jVv. I- 3*J 'L^J-ijI-^W ° ri- - * 1 - 1 ij jl . c.' ■.!."V.-1 1 



^jljjJIj jj^jU^fl / *»>ljJI J*ai!l 



o«i 





«u*j^ jjLji> cuLvj 1,^.1 j^Lj jjpo oLfil cjjai 



0. 



«jljjjlj jj^jU^fl / *-<llII J^ill 




5jjj# ol^juj jjj^j ^H o^y^i C^ ?v^' jUjJI 



*jljjJlj jj*»teV! / **jIjJ! J^sill 



e«1 






a»V 



*jljjjlj ^j^jUV! / *»<1jJI J*ai)l 




100H «OH BOH TOH SON 50H 10H ^ SOU 20H I OH 
VBLIDI 0300 UTC Hid Sn»l«»i»r 07. JOBS 

LjUj IjjjjIS i£jLa«l Ojuw jjjJI 4-» K «. i\ . l l obljiuiVlj 4jpJI oUaiiOwil ob«j*ijjj Jajlj^ 



£>\jji\j jj^U^II / fc-iUJI J^mJI 



e«A 





4jjjL^ jyljiJJI O^J aJ^LwD Jj.fr.>! I jx>»jjj JliiVI Jj3 »ij 



New Orleans After Hurricane Katrina 



^WBg* 



■^un-icane Katri 
nuch of wtiich 
■■ifch flood^atei 
in the south, 



a breach in tne levee system protecting riei--- Orlean 
ses level, —bout SO percent of the city was inundate 
:e PontcSartrain to the ncrtn snc the Mississippi Ri-.<, 
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LjjjLS jUfi^J s-'j-> cA^a> ( fjJI ijjIiLII o^ ^>jj ibjL> 



0>* 



«jIjjJIj jj^jU^/I / *«>LjJI J^ulII 




«-ly> ft>-uJI lAjjJI jiAJjJI j l>o.'u.i I > t ul»u allium vj-sLcjl SJl£ jljjj (jl p£y±' £>*J 
J«ila ajacl ajlilla ijljJJ >i- iL>, J J v^f"-* Oul£ l^jU^ia \jjjj\£ J-*Jj L> jAiaJI j^*JJ tiiJLill 
i_u_jj <j l,'ui..i," t5JJI cj&jll jlijl j L»ja£ *^J JLijU iki- *5! *ijj (jJ 1 j i j -> -j ' IjAajJ 
. (JA >■./' UJ I (JA>w3u)l j^wail » <i"i.,i'i aj a 4.UAI.I CJjill ^^Uu^JI ■r ^ - U I jljjiwl <j LlxaL 

i<loU i_il> <jl J-a-^J (jSLaj "^ (5JJI jL>Jl tiJl>JI lift (jlj jLsj^I iLolc j-aji*J 



. 0) j_^k; (> LL^ - Ul^» Oj-i jjsU of j&: 

cJL^UJI <r*_Jlj I_j5lL»I -iljiij pjl (>£ Sjjac iliol Jbu dill <_jIj^ IjJ vj-^ -^J 

: 5il»Jl Sj^-, J »l> L5 , (r) iL.LJI LV.mS' j dJJj U,u LS c *jIjjJIj j_^>USl_ 

.icLJI 9»«J 9JJJ 5_^> alj UjJI j ijiUJI dilLoj 



(1) "All Information of Science for Families." http://scienceforfamilies.allinfo- 

about.com/features/tornadoes.html. 13 Apr. 2004.. "Climate Projections." 
http://www.ucsusa.org/greatlakes/pdf/illinois.pdf 22 Apr. 2003.. "Fast Facts 
About Tornadoes." http://www.noaa.gov/tornadofacts.html. 13 Apr. 2003.. 
"Global Warming-Climate.": 

http://www.yosemite.epa.gov/OAR/globalwaiming.nsf/content/Climate.html. 
13 Apr. 2003.. http://www. weather.com . . http://www.weather-wise.com .. 
http://hpccsun.unl.edu/nebraska/tornadoes-NDS99photos.html.. 
http://hpccsun.unl.edu/nebraska/tornadoes-NDS99photos.html.. 
http://www.fema.gov/kids/tornado.htm.. 

http://www.monmouth.com/~jericat/pictures_from_storm chasing.htm.. 
http://www.severewx.com/Gallery/2000Photogallery7.htm.. 
http://www.geocities.com/CapeCanaveral/Lab/3175/chs99/may201820.html. 
^-LijJI) cjLwj S I ..1 I ..1 (jj_i Lr uL>JI Lubi' dilJSj i(ojjiiJI (jl_«JL) ( — /ji^JI jLtuil) IjuU£ >^lj (V) 

.(^*-Jlj 



0\\ 



£.ljjJlj j^U^I / ^JjJl J*aiJI 



piBl^^i...? l ^!.5 e !?..!L'i* 2 5?lJ 




t ^^Y »U 8Jl>o1I obVjJI j J*»> J^ac)f <Ueli**)l jUsVb jj^w _j>JI t>» j&w 
ijjJjjisJI SjjkaII J5*i 4juiy jUaciU »UJI JSuiJI Jjo'if) jUacVI j^» Jl jj^y m~*JI u-'ljj 

jjjjj loL5.1jio.Uj oUjjjII j «Gjl>j ( JJI jj^jjJI ^j* j (jjwjj oMcl jj*sJI jIjuI 

: Uijj dbla ^>4 4^2jIjl>j i^JjjLu oL?! Uj 4Ju>JI <— ttx^ «Ua3 j JlaiJ 4Jj$ 

..(fJ2JI) t [(Y ♦) pjjijtf o^li 0*) Ojijtf fij ^fc S* 1*jU» Qi* ^^ ] 

.«Uj*jjj dill Jju^j i*^-&JI Jj> cJji*; tJU? t>* o'jJ*^ j^L«JI j* 4^ t—ijLWj 



£jljjJlj j^le^l / fc«<ljJI J^siJI 



o\y 





(JjjJI) jUaj'ifb ^A? J ^ <S^ j^^' J-^*>J! 



Uuj L$J jjjus jj5I (jl5j SL>JI piL) (jl5 jii j-^LuJI *s>\ »jDI JJu> «-ULl JiLi 

A)< ';■ jjjJu ^lfi jjljj Jpoll ILUJI j-^LuJI jj£l (> «-UI (jl5 LhhyLu-ili! <U-uilbj 

cjLiUuaJI 4a=d ca^jual Ja .jl>o jl Jjj jl j-jJJ jl jlixol JiLi ^ Jill. _j^i 4jjL>j 

Jy>j) (_>iuuJJ L..j.'J L JlaJJ (JUJI jjbL-'l (VH^ J Sj^>J* jlijkJI jjbL-'l j! 

i-,ljj jl . Li...j.uj 4jIU ^Sj15 (j^ MJj Lil »jiu jj^L."^ i-.ljj J^i cj3-l ^U cjj_> 

4-£d Ujj 4 i-aS ->j*J CjuL5 131 ZijA Lfjj CjujJ ^1 <UjjjJI CjLjLtaDj jjJaL^U 
Ci2i> tJ-uuJI ei^T jlo Cju'JJV 4jAjA>. 4jjL>- (jSJ . twjlc j (j^ 1 ^J^ ^aC i_ilj3«J 
JiLi J^i 4jL>%» T' i '.:' j 4jIU luafl jlijkll A^sS (j! -^J-^ CjUjSjJI <> -^-^' Lfjljj 

Jl^c j Ij^-I elujJ ( _ j Ij>. yjUl ti^ 4^=«3 JsLU i>jjJ 4jj3 Sj^'J jLJuAJI li» 
Jl joJbJ LjJI Jj^j Jllaj c jJLJf <> *>>JI dU3 j 1*jU coULaofiJI cjJ15 jD 

LiJ^I Jl_jk dUJj OJjJI ijJu j l^VU^- i±>.l»o <>£ J IfriSJ 4-ojU CjULAjJ djjJJV 

j^ku ouLSj yjUl Sj5"IJ j ouyis cjUUuaII sia (jl jjjjj J%il Jj5 iSJlillj Im\5}\ 
.oLSi\ *+*> j <ue IjJu tiill (jL^ 11 ^J J! J-^ ^ L> ^ ^^-3 

i _j "■"<" SL>JI jj-fkj <JL«Ji |3ii>- <> 2Jjjk)L Cjl . jl . lI Bjji Jaj 4JI 4_^3JjJ) j_>^L>l»j 

c^LJI dlL-j bL-i iiU ji -Glj jJi- l^b-l <> Ji}\ 5-.UJI ji^o pJ o^^l 6 1 ^J^l 
colj^Ji JLxll ^1 Js- Jili^ilj J^U oL9>u L^L.ij ^yXl ^ 5L>J! *U5l jya 

Jj>j Ujyj 4jui.>u j-SuJI (JJ 'iji^o l^yj^a jliil '- ' - > . J LfJ jLf^r! 2 ,_jjJI O^— *-**?' 
(jjjjj^JI (jJ 5j_jk-.SU i-syjjJI k_jk>JI jj^Xlj .CuUI_j;i>JI <> JJ^ ^a ^JLa p£j> 

.jjisL.^1 AiJLS- jj (JJjuIjjjiIIj (JjjLUIj 

Ijujl> ^j^Ju (jli_jkll i-afl tlkelj (jLjIj Jjj u 1 -*^ J^JJ) u^jJ^rt- jLlLe j.15 

t • • « Jl L^ajJl J_j*j ^jJlj (JjSlI jjJoJl j CuLiLaofiJl (^a-oi 4jUJ <> M»j Jij LiAJj 

^ j^c j j t (jU! JL ^- Ji ^'r^ 1 Clji - 3 J ^j^ 1 B .r i * J ^i 1 ^ 1 '^> xJI 4 v 1 ^ 



fjJi»JI ylJjWIj oLUuHl / yi,l»JI j^wJI o^, 

.?dlli jil U IS lily ?JJj lia J^i iu-jsll j^JI ^ M,r,5.V, jj-,^1 j^JI U IS J^L. 

ChIjLujJ Ijm yJj^JI oIm £<L>>Sjj (jJA-i J I JjjluJ a-jJL) jji~<jjJI Jj-Ao ul 
y^Jl 0U0L Ji^Sl JJ ~Ja~J| oLo <U9 ySjJu (JjJI CjjjJI ^ .IfCji <> Sjjyi Lyjx.; 

LujS JijS. t jj^l ^_J| jj S^LC y^LJI ol>J^I j SjLslo C^ljlu jjllwj .kwjlll 
SloJI Jl£j>i <> j^JI ^15 Cjj^Ju, 4_pdl| C^LwyOJI SjlcIS y^ Ojll y^u Oj_S!l j^JI 

^ Ujs oic UU, U IS j^Hi y*J\ U J yUyy u^> u^jJj^JI uLlUJI JjLj .-us 

.i*JUl oLIL izjyij .Lu-jlll y^JI £, jluuJI ^lil j C.I, Ail ^ SyJ^o J£i ^ 
Jjl^JI yiilll yl '>> iO« (>P Js. 4jL=JI yijSlI jji^ C^IS jjft-jjJI Jj-Ao ^ 

.4JLjj«Jl oLuLlI oJl& yjL> j ■ '; . ,■" j5 oLoJJ 

LUL, lk>. blL. ^>_ji jjJil jj^JI oUus j jA^o lJ^jI^j ^jyJl aJLJI l£ 

ylibJI Jy^. c^A^y mr jiU jj .y>JI ^L- ox! luyj ji, ^.. Jjk, ^ji 

IjSJlj o>HJ c^L«JI ^ ^*J| ^UJ 4JI3J3 S J>3 ^^ 1^ ^Aui^Jl pJWI ^ yL^yil 

<JjO~u> ^jl ylj ia-jill y>JI u LA;aJ yi>y*j Olj OJmJI 0L4JJ SyX>o yl5 JyJi\ jJkJI yl 

L_Li5 jij ijJUJI jUo oU if^ji-w ^LaJjIj (jjyLjJl y^wJI s.1^1 jmj ^l> h~,yl\ jj^Jl 
.yiob^b. j^p j ^^ ^jj| ^LAjiJI (jjl^j j^l jjkJI u Uui u | ^11>UI 

^0*X> 4iil^ u^y^ j cjjyj ^Ij (IjAjJ) ^j ^L^xilJ iajA^uJI 5J£II yj 

y-Ui jkj.1 L^ Lyj p- r- - u ojj L j_^S(i j^ji ^^i^o yc M«jj^W jy-^jJi 

.j._jj Y ' • - \ • . Sj!j jijj a»j U^jj Lyj jkS" ^ iiLJ y^JJI ^y^ ^ Vj ^il 

^yj ^ tiJl TA JflLw ylyilj e^lyla ^LUI CL,ly-LC 4JLu. ,> i^Uu- ySuU yl5yjjL^llj 

.j^-il 4juaj JMJ*. j yoj^l y« 

JLU1I jj Oljftjl y^l jA yLiui)l u^ yl JjL; ^ jj LSJ c5jU»JJI ^ jl jO>J I 

IJA yoljp Jij ^Uji^ jl ^jlill ^ji>J| j Jljjj jA ylAiJl ^^ Tj 4^ i^iSJJI 

.l_lji>JI yrf tL>. jl^Pj *-» JlyJyJI 

j+> j yUui ^jj>. jj wrv j uvn r u j oi cijUoJJi ^jjjjjjji j^ 

JS-ij c^UUuiJl oJA c^a^ jij y^iO >_iJM . . ^Ijj. -^ J5 Jos jj j JUiJi 

( \ ) B ..I 

ckJjJI dili j ^jliJI £j!>JI j yij^l ^ic c^yil iiw . . . j| 1 . . . Jj5 ^Li, 



/ .(cK-jSl ^jl 3 j 4,i ;_jSJl cL,jlj <JI) 0>! li ^ ^ jU ,vj| ^ 



(^) 



.Ljj_ji Lj^i Lyui>Jl/http://www.ascssf.org.sy/conf-falyounl.htm 



4jjio CjbvjJ .,"\ Jl CjlLjj SjljjJI Cjb-jJ J y,X^e jbjjl Ja^-jJ j»Lc N ' * ii« 

^lc ^Tj 5jlj*JI c^b-jj ChW jj 1 ^ 1 ui biy: 131 (>£)j 1^ jj« ^ J3 pSjJI li» 

V j.».j.u>. tejjJjJl <> O.^- SJ=& Jl 4jj>JI Cjl^jjilll J^u L.iie (jjj^ J 1 J JA* J^" 

collu Jl yrlp Jx>. ^j>\ JjLai *ija_.j JjLaiJI <> J r! JjJI (>>lj2Jl J! ^L^ 1 
^ o^ljji 1$ju J*>o L>jj *Ul Jl I-ubJl <> <jb*>JI Jj*^ <> ^J- 9 - b£ L»j 5x.jj>. 

.iL^SUuil L^»JLw (>p JjjJI ^ifjuJ vjj^JI jIjjj-j t<Uijio 
JUII j Li^UI 3LUII j cjULkxiJI ^JiS V-^ 1 ^y^ 1 jb^Jl SjS a! 

.(^L. jb5 Y • U^ijjjji iLJi aSUjj »jJI j 6^ _^ V' ' ^^ Ji* 3 
: 4_uLuL>JI cjULiuiJl o^v oujl 0^j-> 
jLLw'il <> £uL»l SjlC jju rtiis- LaiO (^^U V ^ |»\AAV j»Lc jj (^Jl J . ^ 

jio \o Jjaj o^j^l *UI ^jJsjS 31 tljJb j^J vJU-i yLiufl j cuj " (jSJI SjjjiJI 

JlujLuJIj jLf-«)fl i_lujj Jj LUjll i_juuj (j5b jJ jj^Jl (jSJj Ijio V L^J*JJ 

.<bjji Slij ^ • ■ , • ' * CjbijJI JJJ q\£ ol^jJjSJIj 

. cjbLLjiJI <> jj-iu OjJj Y j Slij iJJl oi ' t Y« 'V j»Lc j c*^l J .Y 

. ^Ul oyJI j <j^>^ <-aJI V" J^ ,^-^b b j^J 6^J' j -V 

Jj3 ^AAV »Lc jj o>i»vi &j%> i Jj3 jA raljA j^> ejbbiui ^V"\ 6^' j •* 
j AJjJiJI 4j^xo <> Jjj V* • JjijljIj j^JJI 1- 1^1 ,0 jjaj \ A^ Y |»l* jj ya>«i 6>^b 

. ji-o^l j^>-jJI 

vJ^I c^b\o ijSIji-,"!!! j^USl cJ^ oijr^i\ u^JI JujI^p i^-i tAiJ^bb jj .0 

oia yjUi-l 4jOjl CjiUa Jflj jJ-oUSlI bpjJ^-l ^iJl CjbLajiil ^ -. Lua - i " ^Ja*» ^^j 

.5-ULt CJL>J iljJI 

.oxivi (j^ ^ cJji ob-^bJi jy* j cjbbiui ^^v. j \^n j,iyij ^u .n 

.Laivi r ..,••• Jai 6^=JI j N"MV jiU .A 

.Lsi*£ \«,« • > J^i Jifll ^jij-i j ^VAV fU .<\ 

.La>vi ^« <,• « ■ cjbLajiil jiLJ>- cjJ15 Oj^xII j \AAV j»Lc.\ • 

.Lai*^ YY,« • « Jiii j Jj3 (jbUI j jS^^L, j \A^*\ fie.W 



j»jJa*J! ylajfcJIj oLiUuiJI / ji.L*JI j^aiJI o\A 



.LaiO urn Jos ojlsOII cjL/^jJI jj N<\YA pU j.u 

.<>a>-£ 63^1 (^'.P - Jj-^J j2ij Jj^ O^JI CjLLcluLII Jj jj ^T^ pU.^0 

. LxiO Y . . . JjJ ^I^jI j \^oo »Lc . n 

.Loi^i W • JjS JjjUJI j N ^nv pte.U 

.cjULiuill «-ka. La>Ji \o« > Ji\y. JjJ ^LuSLII jj ^vr »Lc .\\ 

<jl l^jb- UjIc dJUwl (^UJI Jjuj. j5 ail jjl Jyj c^LLiS" iajjill dLwllI j 

Ity^o Sj^kwl LjI^JI ^LujIjjs jj boS!l fcjS j Lilil (jj^-jj lac <U)| IjjJl. 

LJS 0L0JI j LI j tlilj (ijLMI jkll (> IajkJ. Jj<L J-,jU ^LUI LSLu jl_,l *d)l <ji Jj£; 

j£ju L5j_>. i_fl^ i . ; JjJLi»jl d>S~"J JjLc (^ai^-i JLa ^1 JjitfJI viiLlSL*. jj .(jj^-jj I J* 

(1>P Ojjkwl L«JjJ jj .J^jJl j jJJlS JjjJ JpjAw (>C ^jS (JbjLS. J I (illjL>^l i«i (> 

jI^aJIj 4jjL-JI jLMI 43j-uj j^JI JLLul jl>I j»_jl> SjJlLjjjj jj .jLMI iLuoljj JUll jL>j 
j£jji obj^l ^jic U>»J jjjiiajj oaj (> l. ^i>A >.i. : Lv oj^ Sjl>J yUj oajSl JJ L>j 

J^ ^o. l - K j U 1 J! J>"J ^ JJ-aLc^lj iJU>ljJ«JI i$jT j»j JaLJ Mi 4jj£LJ ^kll 4^jT 

.jLMI ^jALuj JUJI j**j ^yJI a^jLLaji (jjkLuil ifj^ll 

JLj>.^I Lfj£>o Sjjkwl JJs jas L\3je ^J ^ J^o. Ljj ^jjjjjl Sjjkwl (>c LI 

Lvl «-ULII Jl>I JjL; .JjL, J-ai j o ULa 3 Lj jAj 4-u.,Ao CJ_po .jjo Ljjl (jjjj Ji^. 
^-uoJjI jjj cJjll! ^1 CjLvIjJI (jiwy i^j-JL^I JajO^iJI <> ^JLjJI i_uL>JI j CJJ15 

(•Ij^jI jl jL oJ I jl (oUajjjNJI (Jjj-^j M«jjI j^ jj*JI Vt uj o^i u' 6^1 (> '•Jl JyS 
(i'j t 7 1 "-'-" v - .' ^J^A* ^ cjLjiiJJI ol» Jf tejJJjA ^ ^JLJJI |m2JI j US' i-oUl j 

(Jji-« ^Lijjlj tl J - o JI (^j 4, .; , l , fr ,. J I 5jjlJI j (jj5-u.. i-oUl jLcfcJIj s-UUII Jjs-I 

.iJj^LJI cjIoJLJ) (Jiuw jljil UOlloL 0^ ji» \" 4^1 JJ^ 6^- ^IL.cv.JI 
LJ o^ JjUw jjI, JUll «.L>JI £L&3. j JoLiJI jUJIj (jlijkll jA>Lj\ ^jj-i oi 
JjU> (jp jjLU^I Bia> i_Liu J^i LpLiu t±»*kij ^jLU^I (> ^jill lia> j.>«i.u jUi; 
j-iJI jj*-i ^ j iioliDI Ljj^jlJI cjLcjJJI (jUiL ^ Ja ?4j1> 5_xiLU fjl»jj 2,.,.i\ 

J ^J J J^-* 3 SjLa*- (> JaUs-^L »jLc (^LoJ ^ Ja ?CjIJJI jJ^Jj j 4j£|j ^ ^jj 
>- >lu i » j UvLftLv t -i a ^-v l LIS lAjj^ l_l>o 3jLx>. tjj'-'J^ 1 OJUJ ciJLi^o oLvJl 



IjLijjl Lgj^jl ^ Jj tl«j*- l xiu . i . k ll cbjIjSJl y£\ (> Bjjvlj diULajiJl jJJJ<j 

jl^j^l i-iyjl» fLSjjIj <, Jj^-Jlj o^jj<JI jLLo^l «-Ijj> (> Ul £juj j3 ^j .j5l_^>JI locU 
.tbLSJI J-si ijLfj j ^_jJjJI (jUjJ jl tiLj2jJI ^jj^jJI iJl^IjaJIj ijj^ujJI jUw^l jj«j 

l^Lu^l Lf*3b J-«lj£ >-'.'■-.<■.' jl ^S^ J^'y 1 SjdJ <U>ujJ CjuLiuiJI Cj^j>o 
cLiL>uJI CjuLiuiJlj t4_uuJS)!l CuULiui.ll CjULiuiJI fljJl (Ja Ju . 1 .4Jj-*-» 4Ju»io 

jjlUl J-ii cjUUui cjj^U^lj i_i^ljj«JI chUUuSj 'rj^'j -^i^ 1 uWjJ cuULa^ 
VjSJIj u^l <-il>>JI ^Uliui cOJiSj clwijSl c^ljL^J^Ij (.LboJI tipUl >*lj>Jlj 
^* Uu^ail 5JUJI d.LjjjJI JJ ,> Lie ii^Jl lojUJI voUUuiJI .(mudflow) 
cLjJw tl^l jl L^uK. yij^Jl (> t-lj^-l cJjjj jjjjjj. JSuiu j*Ai' ^1 iijL>JI oUil dUj 
oUil o=ui uu-u 2LuUI jtlUlj i^cljjJI ^Ij^' i> ipljl^J jj^jJ l$ie rOl>j 

tiiiT oUjjJ U uu^j jU>Ja»JI oUJJ £>j-Jlj tJjUJI jj* i^ljSJI ji t 4_jjJ.1 jl SJ-»IJI 

^ yijSl cujii. jl LJuLJl culjL^I i\j>. (mudflow) ijb>:>U >-9jM ukr^l j' 
ixihil ^jjajJI jl JiMI i>oli5' oUJJ iL5L« cuL<t«j>o jl culjj^Jlj jLfl^l (^»l>i J^ 
diLJUuillj .ixSjill ijjjJI L^jLji-w jjL>^ j^J'j ,4jjUI liiljLoJl jl oL>jll *Ijj> <> 
Lg-'i5".l ie^-u J-^l>J jl c4jjLu (JjSj (jl (j5L<u j^i iJ^ljP Sac ^j~o- 1$jp^~< J Or!^' 

,»\j\ iJJj .jlC J^ 3 ^" Wj^* 

Sj^ill cub^l j JjSl iutuiaJI SjjlSJI cnUUuiJl oJlS c (^j^-iuJI ojaJI «-uJI 

culiJiJI j dlJJij dh!Jj2i!lj t^^'j ^^^ i ^ iil ^y^ 1 j^-"-*- 11 J 1 ^' ^P-^ l> 

. L»«- 1 y> ciijj^iu ^i! I 

L^vJlmj cuLluJI (>£ cU^jJI j (jLaJ (_5 1 »i« jl i_iaii>-J cjWjJ»-I (_>aikix; 

c (floodplain) i^jill j^jUI *i\y Sjbi culLUJ j JjA^jJI Jla 4ju-Uu S^kc J>L>j 

(> (USGS) yJ ,_y*- (jrfl JJ (jUuill y-Jjli^ JJJJUJ .jJ>.|_pJlj JjJ^JI Jio (^'j^l *^ 

toju>Oll cub^jJI t.l>J j LpLkjKa (> UL* a>jj jl tjJUJI j y-LuUI JjL.j j^al 



t^jSl ijjb j 4_yjSJI >i»jl_jSJI) u>^ J:!*- Jli-^l ^^*V 0*0) 

.ijj^Ji LujSJi iy«*Ji/http://www.ascssf.org.sy/conf-falyounl.htm/ 



fjfiuJI o^iWlj oUUuiJI / j^LJI J^iJI 



«Y* 



±e\ ilo 4ji>Jl ^Ijil Jits' jjjij c^iyi j Uj^u^j oLJI cuLa3jJj stream flow 




Confluence of Mississippi and Missouri Rivers, August 1993. Extensive floods in the Mississippi 
River Basin during the spring and summer of 1993 caused £20 billion in damages. (Phetogrflph, 
Srenco Photography, St. Louis, Mo.} 
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Oljuil jjAju diJSj 6Jl>j1I obVjJt) u .gju.uu.gJI j^j j jlajS oVL>J j^j 

^UjjI 5JU Jp. ^LjLJl iflli tUUJI jjjj ^lk*JI sift (^ dllj Jl oU^Ij 
cjULuJI ci,Lk»JI sla jjjjj dlliSj c<jLx>aJI jilt I ^Uj ^bujjil j i>^»JI sUll 
tJuSUl 51uJI LL* csjLuil *UI ^U-Uj oUI jIji^I jU&JI sjb)!l j JjjG-u ^1 

.4J">L>.j -JawJI oxi oLaJJ ^jlffi II jjLailj CaL^Ow^l 

kljUUuflJl u-jjUI Ljjuall JyjL>Jlj JjSJI cJb^Cdl <jl ijj^jJL ajLJl (> 

J^UU Ojji j| C^UUuflJl a~/jj J^>L> j4±H\ C^L>J <LO oLJI -Jaw ^alS CuU^Uj 
(jLajfl Jj^J>- ^jiil jl l~BJJd\ (JLUloJU jJJI JaJaiOllj ^jJjJI JjL>o)I J |jj> 4j^j 
ol» .iJyjLil j±£. jilt)! I ^wj-jl&o 4ic 4j>d <jjjS ,jjj| till -Jaw JJL>J J dUiSj t l_^_jfl 



01\ 







{ffijMapwairfcerami year used to describe 
")od in accompanying tilt 



oUUwiJI ,>» 5UU« jjtf5?l JjJI ,>» 5jl>Ij BJusOdI ol^VjJI jjj*j 



(Regional Floods) 4*oJ3)M oUUuill . ^ 

^i <u JLlI t>i .a^-, J<Li. *UL. LojUI <ji.l_p.Sll OU»lj i^JUl j^SlI ^1^1 <jLyi> 
i-u^u i«*>ail sLjJJ i_9jL>j ^^ <jIj>> j" i>j vj-*^' 5j k3 l?^ B J-3"^ '^*J 'jL»*^ 

■uU.".! jji <jLSu9 Jl» (JUJI (> Sj* (jLUw j J-a* U L^iJL IJA .^jljJIj Jail 

^o. '& jSSt SLpo (ijji (iJJIj ^n (il* <> jIjT/^jU j (New England flood) 

i> *>> (J I Jj pWI J^* o-^ 1 **M ^IjJ^JI at* j^- 11 ^ VSf-^ <5^L 

(JJJJ- JLil jko Jl LftJjy J«aj». <jl ^Ij t Lyuiil hjii\ h^y, jLio <jl (jlL 4Ul 



(1) Significant Floods in the United States during the 20th Century - USGS 
Measures a Century of Floods / -Charles A. Perry. 



pji«J! olJjWIj oUUuill / j-il*JI J*mJI oYY 

Axj Lj jL^j jIj JjIjjvJI clb Cvbuj (JJjCu ,ji> jl$j"-llj JjljuvJI j^o oUIl i_ijj^J 
t m '.».. ^i .j p-ij~* JS.'^'J I&j^AjlI 4±ll>»jJI Cjb>Lall *>o bJftiOj i_Juli>JI *><J Oull ^-AB 

. 4-ilc Ojj j . ; .,. J I 
Uj Jjc^' oaiiodl - Lwil b Cjlia^ll <J4 XiJaJI j ijjjiS^I CvbLajJLlI CjJajjjl 
(jo Ju .'i jjJJU 4_uU2l i_JLala*jl urn."*.! cSJjJJ «-lj-fJI f-ijy ?^> ij lt-* - (1>° 4j '—■ ' - ' ■■■■.i- i - i 
4jjj_jjj (j_j£j U OjU IojIjJI <LbjJI 4jjL^j"il Jabu^l 0JL» .Xx>\y~j*i\ tJLo l_j*J I j jJ-aLc^ll 
the ) ^ M u MfMj ut y$J O^^-*" (jl~gu9 (Jj-o lj^>- SvuiJI j. i o jJ i l 'jl CuU lji . i i. i l (jp 

cjjji SjjjS' jlj-il i_il3- liillj »\\\? »Lc j (Mississippi River Basin flood 

(Flash Floods) ^uI>JI oljUuiJ! .Y 

(Flash Floods) IA=*J\ cjbUuaJb ijyu U y>j cjbUuiJI <> fjjJI lia 

<Jjli <jjSj u' 6^-*i 4jb>jJI CjbLjuiLlI .CjLcLj Soft Jl ^1*5 0-lLp O*~o CjJuso (jl (j5LoJ 
.SjjAa L^jS Bull (jjSJj f jj (jiXJa Dull Cj biuiu J <Iaj j-j Cjlclibjl (jP jrJJJ Lf)^ 
2iu£ JjIjjJI BJJS (jjj ,jj t J^jJI (jl.Ji.ji.il J «J&bj> (jl (j5«.! J-al^ &>»f villi* 
~]=uJl jIjl>JIj c 4JLL=ulLI li3\j£jjjb L 4->Jj J I ijijJ/j Cj^!b> tjkil djk» OJw t^kil 

. f>">lj_/ j I Vf^j 

AJUalll (jj ^bllp <LuoJ (j"i 4. tb v.oJ I Cj b L Jufl.U ijiyw UfcoP <b^ Jc xJ 1 (jjbbll 

jjpj "ULsjjl iCj!>L>o<JI i~9»Sj (j£Llj C^JoLJI tSJUull yii SjlaAll <jj <baSuj) 4_L>JruJI 

cjULJuaJJ iJ>jjco LJul <uLl>JI (jjbllil .Svjj^ ^r*^ °bJ.I cjLcojsO cjjl>o >±i.l-> c>iilj 

J obil aa>3} (Jjjj Jb^JJ OjbvJIj OjjjSJI CjIjIjlsJ^I (jl b9ljPjj_jb ajJUll (jafl tibJLvdl 
4jjLa (jLjuS Jw Cjb>_j< uL»«jb >_ u ...< j ji U IJJb .SyoJiaj <UjiaC f>>^ ^bj-^J U^. j y 

dib ^>oJl *21aio vj^j v^'j^ es^ i^iyi (jjll (^j^-j JjIjl=J1j j^Su (flood wave) 

^JLs^s (jLjuS (jli tdUjJ 4,t> 4JI0I OJlC dlba ClulSj .SjJjS 4jjbj <J^-ij jjLJ>- >_u..,i.; Lj 
YVV cubs j &j l aj Jl ijJLfijJI lJ-aIjjiJI (>j cjUL» J^b> Sjjbil CjLs_jjJI (> \0 .Uuj 

.»\^VY »Lft 5jL>oil cub"iyb 4jj_j1>JI b_j^lj iJjAo J (>ai»v£ 

j j.j5 r« (> jSSi 0L0 pUjjI .-jj-u ^i (Flood waves) ^Jsl\ A\ cub-jj 

(^bJI J-^*J tjbil 4JLklo (^0 Jbj^ll fjj -ii^J<JJ j -t i- u . " >» a>"ll jbbj (jP OJjjy 4JLklo 
al«J> 2 (jl (j5L«J objJJ SjlijJI <LjLijJl <j j Xu J I s-lj^waJI (ffJ-> Jj '*• (_<-*' lj* 5 U* (!>iJ J ^'- e 
i_L«I_jaJI sif3 tJ_jia^JI 5jijj~/ 4jJlCjJI jj-^jLp'il l-iuli 4- j . l --v.oJ I Cjbljijj.il Jj«i (jj 
obil Cj bj j ..j.o j '>- , V!j~' CjLcUjjI -JJj (jl (j5L«j OJujuJIj ibjJaJl CjIjLJI CjIJ 4jJlCjJI 

.ojLc SibJI cjIjJjLII J 
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fjJWI ot3jW1j olvUuiJI / jiUJI J*ii\ 
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USGS stream-gaging stations quickly provide eariy flood warnings for many fbsh-fbod- 
prone-aieas. (Photograph, Darel Noceti, Rapid Shooteis, Coloma, Calif] 

(Ice-Jam Floods) 4jJl*1>JI oLiUuill .f 

C J 1 * ° ' 

Lt>Jill (jjtljjl j 4_)J>J1]| jl 4->-1-l1.>.II OiULajilb iijjjtll OjULajill oift lijJJo 

lijjj^ jkll i_u-o dijjl bjLj Lfji J-a>. y jL^^I dUb j ._ju*j ^ Jj 1 -^ 11 
,3$jj jL>J J (>j t j^>Oll j+>l\ J juI>JI i»iaJo 0*^ J^ iiy p-K!tf °MJ ^-J-" 3^ 

JjlHI i (jjlaJI tjj..^>H t&vJJI pilLfiJI Jlo <loLal JjU jl jjJj (j 1 u$*>. pj 1 - c ^5^ 

.SUiJI jl tij^JJI lSj^I eiLLixJ oj,«ijj (>c ^-»* 'j* -^j^J 

i\jj£j La uu aJjuJI i5Jj1>JI JuJl dUj JJJu LaJutC jlOJI £a <jL«aJ*" ^y*jj 

Ju«j (jLaaill JpJuJ cC^SjJl lift J jLel j-a-Aa jJ-oj (j^-" Jua " ^^ '■'jj OjlV*^' *^'j 

dlJj ^X jjJI ~LUI jL&^l jk>M uU>l ^a t^yl^l iLs-iJI o^La* ^LSLia dUj 
^LiiJ^ 5L.U Jj i^'jLt U J1A3J ^ *3ytS J&\ bLIIj ^JAll jl&OJI Jvu L« ylfHI 

jAj ciJLi. 4^j~o Jjj^uJIj j^aJillj JjaJI jLojl iiaLuj j _ ? l«J dlJj JSj 'Ojlj->- ^>jJ 
J (Yukon) (j^S^j j^J ^ LljJl ^al (> (jl5 La Jlo tS.lfi JjLtu J Ijl^a J^o- La 

(Storm-Surge Floods) laoI^*1I ^LuSI oUui . £ 

i_fj^< J <\- 5 jLLLI <L>.x£_>JI (JL^I^jJI (> r^LUI (jLajill _ja ^J^>\y<i\ »Lu5l (jLJus 

s-LLI (jaj ■i1 l<"-»- M| ,oyu£ oLa cjLu£j iLiL>%»JI IA>J\ 4jJL>LJI ^-LjjJI v^ 1 * W"'.' j ^-" -»j 

L^3j9 J <■*■"" ( _ y 3)l oLil 5j>Lw ^ JjjjO >-l^.... oyj Mloia LoU jlkj ^J>>all '•Ij-fllj 

*)*£.] jUeS iiii 3^j3 ^1 t-yi ji ^1 Ji23ii s*j- iiijfij j*ui (> Uj^vj ^ijiaii 

J^-LJI JJJ j^>JI ^jj ^LjjO iLc ,_Lw«j 5-Ija c^ljLu jo^U^I sift (> JiLio .J.J3 r > ca 
.cjULsjaII (> pyJl lift k_jLwl «jbl jl>I ^_j5u jjjl>j iSy*i <** b&i 
4BjL>JI 4-gtA.V.U I kwJI ja»£>Ul c-u.j.1 Jii-iaj cjUUuaII (> fjJJI lift c^^L*. t_il*l 



Bj^ki- ji^Sfl ^3^-JI 4ja >£b^ Uu J5LL. a Lib iL^JI 4jiLj_jJI Si^UJI oljluJl plijJI jjl jj 

.(jj> 3jix> (jLsui oljly <L*>oJI OiL>jil i_g,n9 jiio Lo-J^u 4 %-uolc^l dlili (jj 

j (_yJlj<JI Jil ^o^lLv *j iiwljio ^u^Lc^l ola J^u-v." LoJuff cjJl>o Ij— -"ill c^La^jLu-JI 

^-Lu5l (jLAjjs cj^L> ^Lju'I jjjSj Ij^Ij xil (j_j£j jL^J^Ij JjIjls-JI (jliui ->>^l 

.(backwater effects) LjIjJj^i *UI oljjib vv--v ^J-^l^l 

^_lujj lJLsIjaJ! ^LulSI (j Liu3 4JL> dLgUfc 4^V* (*!■£ (JJ JaLl/yi.a.'t.u.i j 

ct^sjo v « * o-* jj^i 3^ t^Lii Ij.^^ (Galveston) ^i...iJl5 l_>j^> jL=lc| 
(Dam- and Levee-Failure Floods) jjjuJI J£i oUUuS .0 

^~=>l L? *JJ 4 IfjljLajjb Sjj^.fi.ll j^J^ll ^iff jJlu ^jJI 4j£Ll£>JI jjj-IjjvJIj JjJ«JI 

Sj3 <UjUl OjLc a.o.. ^ . " ^jAj -J^J^I dL> (jl-A^ J^* - <1>° ity->^*JI jLlill 4->loJ>- os^kJ 

U (jLa-3 *I_jjJ>-^ JuJI jxa^o cjlill JaJ~> ^lfi .(jLa-i ^J^O' J3 ,-jJI SjjjiUI CiUil. *ij 

l> IJls 4 <ti~» JM> <ui o'-^=y^ Jj»a>J j3jj JLai>-l <d (jjjw Jj-^> ,-ie U p^y j 

jj3 atoll Jj*_oJ LJ oLjJLI *£J 5j5 (JjJJL-> 4f>.;».n,",ll j l_>^l>jJI (jj ^j5I <jLoj3 J-sl> 

j^ L« 'IJ* ,yUI 3^-L>Jl jl j— Jl jW-^ j' ' (overtopping) LL^l j^jJI ol> 
cjUL Jut fl J I ol» .(jlJ u UI J_a>vj5 iL^Jlj SjjLvJI (^LliJLI oLil & iliLa cjLuS' jsjj 

.JSJjII tLJJ SjJj£)I olkll v 1 ^-^ 5_^SJLI I ^ SLaJl ( Jp jljwaSl iljUj OjjJj SjU (J_jSl» 
j J-a-* U5 ilLwJJ 4_»5jLSJI robuJI i_ftiiKj ji P^UI lift ^iai. (jj jji>o aUaj dllia (j5J 

JJi j. \^vn j»U (> (jl^^/jjj^ j ^abi j (Teton Dam) 03^; a- J^ii i!L> 

.oai-i \ \ Jl ^IjjSlI j ^LJJI 

CjWI cJIj^j! olJUu5 (.(j^jS/l jU$JVI t^ltu>JI: J>>l ^!>>i .n 

(Debris, Landslide, and Mudflow Floods) 

t-LLI pJ-cu UJuj jLiill J-J> (jLajiJI Cjjj>sjj3 40vu5 vjjjj Sa3 4JIjJ>JI Jukj (jaS-> Cj3Jj J«j 
.(^ji^-oJl (jLauiJI 4JL> Jl (jlj u UI Jj-9-jj pJ-CU dUj JuHJj tCji^il JL-JI *ljj UjjJKi 
^^'jW^^' ■^y'- c r-ij} c J - u ^ jko jl (jlS'jj jl Jl^lj t_iAC UJ ol» J-£Oo U SjLc 
(>j .4jjl3 (jj£j (jl (jfUoS JjljL>Jlj CjIjj^JI lc Ojjji^ CjL>jj jikj (jl (j£jj 4j-Oj^II 

UjiIc L^jjLaLiu (jfl^ ^Ij t (Mudflow) ^j^kll (jL;j>>JI oULxiif <J/s> U pl^l db 
(jLLlj t-jjjj j^* 1 * W JW > T ' . > i - >'-' i 5JjU *ij 3j5 (j_j5ill icj~-j Ja-iJ ls^ji <S^ r.$* VJ" 5 - 1 ' 

j»Lk>Jlj (j-JaJLi JaL>o *tili 4jAjj j^^-J j^-i (> L^jUl ^^ J5 JLc (gualtil iUaJil dllJ 
( _ S -M=JI *-9j^l j t- t . La -- * - ^lj^-^1 Oift .Jjlil jjL>Jlil j A£.yjjJ ^WJfJI <t3j>oj) 



aY« 



jt-t fcuJ ) jlijiaJlj obUuill / ji»l*JI J*sAJI 



sLij^j ,jjj| - (St Helens) j^uL* c^L, J^- jl»isi jm JsLjs jjdl (mudflow) 

t_>j£ V,?^ - e^jl* jU-^'j iPy 4AL\A g J 4jL)jaJl SjJjLaJI jLjJ^lj Jj|jL>JJ CjIjLuJI (JjJ>o 

.(Toutle and Cowlitz Rivers in southwest Washington) (^kiiij 



MMOf MM THROUGH RGOBWEBS! 



Water 

1faot| 

rfee#; 



dangerous 



1,500 psu^ 
buoyancy force 

• 4 



„1,0»0 pounds r^j 



Vehicle begins to float when the water reaches its chassis, 

± 



Ratal 



Washed-out roadway can be hidden bv muddy water 
allowing a vehicle to drop into unexpected deep water. 
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(El Nino)>LUII S^Ub jaMj 



J (jji-JI ^Uil t_i}li>^l jjUu ojbl (jjt>.l ^ .?(E1 Nino)_jluJI Sy&tk vJj^ 

->-LijJI t t_t.r»l^»Jlj pJjAJI (JJ J^ (JJJ jlxll J^liull (jj jroi) tjill jJJ^ J^->^ k-_jl5jLll 



(1) Effects of El Nino on Streamflow, Lake Level, and Landslide Potential., by 

Richard Reynolds, Michael Dettinger, Daniel Cayan, Doyle Stephens, Lynn 
Highland, and Raymond Wilson ..U.S. Geological Survey. 



>.*fa.iiJI ylSjJaJlj oLiUuiJI / j^UJI J*»ill 



on 



Ll>U '(jij^Ji (3-sM 1 ^->>-*Ji j •(^•> 11 ^M 1 Ja*>*Ji J (y'jJi *ui i3y *J^ 

tijjjI^fj^UI ^ *lj3-,)II i£. jjb J^ i^ill iLwjJI ojjUI oUI ^jL>o)l ^bjJI 
Sjjj £_jSjC ^jAll ti-sLfH ■ty^jJI «-tJjJ 3j>ujuSj -<#J^' (3 jL ^' -k**^' J! 

_juj 4_uU JLuUl^l oLalj^j 4i»Li ijwl^j ?)£*■> ^^» ^^i* '-^ ^ ■ J - "* - ' 4 -& , ^3j>*i* 
ijjtjJIj OjIj^JI .luoj^ll SjSlJI C>? i*~»lj JjLlio jJl£ 4j_JJ> 0>Ujk«elj OjL»-jj L>ie 

Lvujjj «jj >_i^l_jjJlj ajjAJI j iU>JI ti^JI *J}UJI t> AjjLJI ioLaJJI Jl bopUJI 
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^jl^JI IjjaJI j jiuJI OjaUjj <UjLu£^FI ij^-jJjjJj-fll SjjJI ^1* 0# lib*" 6^ *jj*» 

(NO AA El Nino website) 
I>jl>aJI 7-L.jJIj 3Jt>JI oia. ^j*^ '(El Nino) jJljJJI S^lt Jj-=l> *UjI 

iSjjJ -«--jj (A^l (3 J l-f" -Kp^JI J I-^jMI ?\-i*U J}*«sJI "tJL>- o a l- VJo IJ&A n _ g «, <Vt 

(jjSjil <3->L>)l iu*JI Liu .^i>JI ISJ^I j^J IS>S <Jlj^>U ^jjAll j ^IJI *UI 

JJ&J i«-l_jjL^I ixi- J3L ^yb 4j_^>JI Ja*«flJl JjI^ ioL u --xla i_4«tuju3 t LfljLi ^j-illj 



j (Sir Gilbert Walker) ^Slj cj^Jj- ^jLji JJ <>? Sj* J«S! l^uyc j\ Isj^ £ 
.jJUJI ^>J (Southern Oscillation) ^ji^Jl v^^W ^yi uj^ ^ jy* Jj'j' 

Uo 1jjj>^JI SjIj-> CjL>jJ j CjI vUjLjJI £>jj (jjfutll al <L>-l_>jJI <jj 4-AjjJI <UjL*j C-JJi 
(]^o (jUujLS (.(j^fLxJI »l jJjjJI aj (jjj 4_>t>JI K».All J-llo-I Cli bJoo -o a TyjJ' * 7 ' ■ >" '■ .! 
j ^Ln jI Lo^jI uy>- n . - i> J> - 2 (jSJ t(_>oj«jJI L^Juu ->JAJJ j_W lt" - ^' >-^j I w»_xAjJ I CjIcoj^o 

. 4J_uJI (Jj 1 i'i'i" 

> > 

k-jJuJOll iSjJUll 4jLjJ| Jj5,.fi.ll JLjJkLuJI 7-L)jJlj -^.CV-aJI Sjl>> ^U"J-> J^l^jj 

ol o|L^ cj^UUoJI .(El Nino-Southern Oscillation (ENSO)) y+£\ l y.y^\ 
jjuil J^lioJl |jj» Jio . Sjjljil jLlill jaj L» jbliil j jl c 4_>jljil jLUll (jj t5^>l 

.iJluJI .JtSjil IJJjAj JiJI 4_u*>Lj "jI Jt^> jI Jjloj (OjJAJLO jl) <Uj^_>^oj 

^ » ~ e 

ijjlgJl J=uj>^JI i_L^>l_o£ Ijjo c^SjAllj cSj^jil (_sjL^JI .Lev. J I olu liju Lju£ 

jl iJ.nl^iill JsuiJu .Liul jjAju fUilaJI ^^jaLJI <uiajl ^ic UjjjLi i-Xxy tiljjLj'il -Ll> U^s 

<j^L> JiLiu 0) t5 JLoL^sJ1 (ijl^JI ku-vJI ^ (the jet stream) iSLSJJl cjUL^vJI 

4jj«1>JI 5-ljjk-^l p.-VAC.".! ,L^lC^!Ij 4_)lLjJI l».o,-V,u CU> l_lli>JI (ff^i J^ I— L>wjJuj 

,iil.j 5.11 JU-ij <Luai>JI 0JJ>jII diL^jJI (jj ^JjjiJI 

^yi^ju! --wi_ji> L» y>j jjjjj jjjl_j£^l J^-Ij-j (>? c^bliiL i»JuiJI oLil (upwelling) 
(jl jISL; jl jj*flJI (jj Jjis ajsjL^o (j»5u 31 ^jil^JI l Sj,jti\ Jj>-LJI j d l o.». J I jj^> 

4j^15 (JS j iP^" U^'^/ji'-^J Jj^l (jyiZ/ji.o -J J «-Ljul Lojj-C siilj i-i-iJ->o .ULoJ' ,c*i>^ 

" . " . ' ' - '- '.' 

(jls C(_5jL^uJI julc j!>L»II jUpI «j ou3jjJI I3j» eJjLaj VL>^ *t '■.'■"'■.' J <-^\y~» ( *j-« Jl 

Lo-_jJ_aaJ>J I ^Lic .-ra-JI J.J..JJ Jikll L^JLj _jJljJlII ij\ OjJbUaJI 0JJ» _9£JL( d J .o.». J I (JjLua 

ojjJ (_>ij i\ -j-Uj (jj ^y>- cjjLS <j^Uw oysUi *jljjJI (j' Oj-^ ' -'S ! 4-Ju-JJ i (j 9 |-io (j. j ,o. " .^-ll 

. (r) JflSl ^ ciJiw ol^l-JI (> ei^fl 



OI-^IjaJI (j^ u3~^ ^ >— ijuju LftvwJj £>P ^Lafl ^LjJJ 3jjJ' 3 - 1 '— " ^4H^' OjJbLb l_.iju»o t— S-jS ,JjLj (X) 



l_5ji>-l <U>-lio Oil m. ma jAlak *-o Ji-ljulLa t<Jj«^»9 OJjJ OJLA _jJuJJl S^aLt »jJl! U SjLc 
Cj3iJI 4-LajI SjLcj cJa-o3 4jvAj Jjy .^Slai^l ~llaJJ "jLututJI" fLuwjil SjjjJl lJSjj Jlo 
Luj>vJI Jj£>J 'tij->l BjJ 1, g J-"' <Luwail OjjjJI Ju*j tjUUiJI j-uojll Oj£)l i_JLaJ j ^ajjjJI 

L^jJUs-J vj^J' J!j (j^iJI £y U-U^j SjIpJl ol>jj j j**^\ 'i}\j> l.u*o 4jjLj ^jIjjL*^I 

!.!>■ OJjlj (jiSU *>uJI jr%il»J *jL>- > ' ^^J-J Ji^JvJI jrv-JlJ ^Ul OJjjJI J-OJV '-''tP - ' -^tHS!^' 
ajJl c_JyC SjAUaJI OJLA c li> SjjiLJI 4->jl>uJI ?-L>jJI uufl dUiSj <Un T uk!l iIL>JI (jj jiSl 

_^JjjJI i, ; u..i," (jjj l-o-.'i-'' ^LcJb (jj SjaUaJI oi» d>A*j LiLp-U . (Let Nirict) ilu2 Ojalii su*/b 

Jl> (jJuJ c_9li>JI (jjfu 4 J 111 I Jjjl-i ^ic .y*^\ i_yajuli Ig-iuy 4JbU=u j^-o U^3 (. (Jj->^>U 

,^1*3 tLa Nina llo^ oy>Ui «-Uol Sjl>j1I cut/^l <> <LyjAJl 4jyi>Jl >oI$j>JI J i^skll 

.(EINino) jitiii 

iq1- i . 'i . i . » ..,.i j ix-ia j jJuJjl J>-l Jux> xj (_>i>j2l y> CLuLal ^ill ^-Jl 4JL> <jl 
iulxJI <_>A*j T^fjii .^l*J~» /vjl ex jjjJ 9->JI i— jJuu l.fl.t'wL^ (_gj!>Lul (jjj^i^JI (jjJiJI 
cj^Lwj*-! (jj» jjjj (jl <jSlaj abJI Sjljj>Jl <L>jJ fl*jjb jaJI 5jijJ (jlj JjIaJI JLojj*-^! 

.i_9lflJ>Jlq (jLsuiJI CjIjjJ (j< (Jaial CjI%j3 ^liLiw c^L-Jl e>0 >j5I J fuV i. j j- '' - '. - U I Ji^a-> 
Bjj^-^l CjUaJ>-!>UI <j"}l t(_UjjLll J.JLu>JI j (Jj^l ox-vilb jjj J3 4jjlSLo*jll oift Jlo 
Jajjvjl j JLo^.^15' 4jj^JI oliji>Jl Cj^L>j ttlil OjljJ- ia-jJ 'rLljJJ iL>-*II 

tijulil Jjljil tjUajjuj^l i-^jljjj t-^Uil Cj*i!L>- jjAj (jl (>5l«j t^ljlll DjAUi (>C !>La3 
OjAUi J-a3l JloJ yjui\ JJaj dUj ajj (jSJ .o»jSll jLlia i_di^ t5j3-^l iliJI Cj^b-j 
jjv OjIuajlo (jj lavJ^a c_9uL»JIj (jI.iAja'I coljjJ ,i ;°' .JWl 4-Uul oIojaj 'UjIjJu 
Ojjia>JI CjliljjvJ^I <UaLa ,lji« p^cl U^o LwLuLo Lajl jJuJJi Jlw dili^ tjjiij^l 4jujj 
4jujj JJ>- ^ic jkiJI *_ il^jl tjjlsj CjIju ^lll (JjljjsJl (jjLuj*-^! DjJ»Llij OjljjsJl CjL>jJ 

oLJl jjLao JiLiu cd^Uk! l.o, frft ji5l 11L«j»o (jl (j5L«j UjI U5 «U J5Lij <ji>j^l 

(JJJI ^jljjJ I jj.n-v j ij^-H *^[9 (J^J^' jjl^w (jlj LgJa ^jy tUul 4_iiijJlj 4- jjv J j . ^ i. I I 
Cj Ij yu njj (j- Co - LJ I Jjjj IJl»j tcjljj~i BJiP Jl <Jt~aS 0JlC (jjj 4jjA>- CjI>j3 (JjLul! 

JA Ci-Uilj (_)-«JLtaJ 1 jAltb (jj lavj£j j. 'r . i Jj I (jjj — ^iLw jl (_9^Ajii-il t ^C aj J 5 ,., ? i. ; 



JjLi k_jU^ jiUaJ ^a Uj|j 1 g Uc <Luu£j SyftUi t-t,fl.ff." jj>j ^ri.jjl j^jJIaIIj (j jll v ^JI (^>p ^—uUJI «3I^J I 



At _>Lio fcf*JJ *< '' QJ ^ o Jajj-i J] (jLoL; aJLJI j ^i>-llo hxj jl 0J_iJl> 4jL>- t_^ 1 
' " o c ' i , o 7. 

oaLiu L^ai cjjj^j ^illj AV — ^AY »Up}U jjjjJI j J~a-> US cSj^jjj ^pjIS 

M>i3 clujI jij i Ll> 4jj2JI B^alJaJI vfJUL." >_i.i j L^JLSj Lw JjIjjkJIj cjULiuillj <_ili>JI 

: L^jJlc^ ^-^jJ 1 s-y-UI ^ Jj ^jl>i)l <> f '^Jl 5 «J*> ^^ WJ W- 5 ' 

.oliUuDI — i 

ikujil 3Jjl$JI JjIjaJIj «_ili>JI j LoyoJ* JJjvoJIj 4j3Ij1L %*i JiJ>-_jJ U y>j 

c Jiw^ I Kjj^Ij <_jj1>JI ^Ij^-lj ' Ij2jj3| JU^i t JIAj^jJI c LuLujJ t Lij^j-^j jul^JI ^>y> 

iuiiJI CjL.^3 j dJj£j llJJjAJI L>J?I (.4jjj1>JI HjjjjS! ix-jiyi jLlill i£ CjUUuill 
IJI,o,mJ|j i^jJvJl jLUil j SjLkII (JLoIjjJI LojIj cLjjjLSJI jJ^JI CX«JJ <uL>-LJl 

.j.1996 »U (Glantz) 31^ j J^> U5 Sjj>o1i cjL^yi <> ijiyJl 
oJlil cjI^j^oJI ^^^w jjjjIj ^ bjjI (.cjI^j^oJIj (stream flow) JjIjj>JI j oLll 



c^ «ii^ t Stephens Jjjj cCayan JLub tDettinger J5L.U ljjJ>uj jjLi^j Jj| i> j>j*» 

.^^Sl ^y^j^Ji ~-Ji iWilson aJ^uIjj 

(2) Research by: Daniel Cayan an oceanographer with the USGS / the Climate 

Research Division of the Scripps Institution of Oceanography, & Robert 
Webb, a hydrologist with the USGS in Tucson, AZ. 



pjJsuJI O^itJIj oliUuiJI / ^>l*J! JyaiJI 
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»Al (jrf .<U>-La1I >. u„„ ijjJI >_ t ,.. u j jkll >-i„.u Jjl^i' i±)|ju>l »-u .i 4jjj*JI iujJujJI 

JL> JUi J] i_ilL>JI c_ J ->j ^jjjJI »j2j t^jiv^l ickUJI (> .Ijjjijl JUij a .<J->>i 

(jlfl tOJjjJIj jJjIjJIj 4o*}JJlj CjSjII j 4.»jkul ajLC 4j-jL> dDi! I.Vi,J)| U IJIj 
L>»JUo (j^jAJ "L^jLaid -wilj a^i JjJl>0 ijjLSLol aJuJ iicLao JuStoJL (jj^u,.,,. roLiJJI 
*-2-uj> (> cSj-=*-ij ti>JJu> 4JL> (jjj lOjlfcS ^jjjj? 0_ykUai .I^Jlo jjJl>OJI JS^I ^ic jl 
LuljJ dJiSj lfr. J - > . " ^yill CJjI_j£J| OJuij 4a£jJ dlJjSj jrullJI (>3j Jj»£L>JI CjSj 
CjLLjJ>^J|j jb-JI ~LuJ iSijiJl CjUjjjjj 4a I jl>J| Jj*oj>JI CjIjjJj J— %^3 (. 4A>!>UI 

Mio l^io ojjjte jtUw ^uSt j SjjjSJI CjliMo-^l JJ (Jjjj cjliMjLi-^l oia 
^ji-Lxa Jajj ^^ic Jjjaj ^yjlj ij£j^*i| oju>*HI CjL^jJJ jLujiJI Luji>JI 4lkill y^ib 
ij^ ^^IjJjIj Uajjj touSjoJlj iSjiJI kiuj> (> i_jl">J J-a>u ^JuJJl ijb\]o J£i c<jjjw 

Vi^' Jl JUiJI (> SjjjiS' 5j>jJlI L>J><u (_ili><j y^iJaJI (jlj US' .tJLaljjJI cjIjLw 

dDj (jij cJtaJjl J cilia. L^x>.Lcy tt_jji>JI j o^jjp Ijlkol Mio (JjOfl c_jl>Jjj 5-1151 

i-lill 4jjk»i w U>Uj>o Lao c i_sL>J|j >_il»jJI ^JuoJI jJjLj (>jj Jlfcu^l i_Jj3 j<.,._. ,.;.|^a 
tliSI (i_ili» jl) o^jji jLkol Jl^J jjl (jioJ j f L. u L UrtJ lji (jL. iiklo ti^jjJSj 'cSji'-^ 
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(Modified from Cayan and Webb, 1992). 

SJl£ JLS^Ij »Ja3l (j»i> JJJJJ! iwLo 5-UjI CjULa-uUI jl 4jjO>JI v±jjj>oJI CjJlu jilj 

dilj (Jjjj oLol JjjjsJI .IjjjJjj l-"jj 



Table 1. Recorded large floods on drainages larger than 3600 km 2 in Arizona 
during or within six months after til Nino events 


[Year - ; 


Month 


1 


River gaging station 


1 Peak Discharge, m /s 


fT86Tl 


Jan 


r~ 


Colorado R. near Topoc 


| 11300 


p_" 


Jan 


T 


Virgin R. at Littlefield 


f unknown 


: ri868~ T 


Sep 


C 


Gila R. at Kelvin 


[ unknown 


IS84 


Jul 


j Colorado R. near Grand Canyon 


8500 



(1) In a different, recent analysis of daily historical data, D. Cayan, K. Redmond, 

and L. Riddle (unpublished results) have discovered more about the relations 
between ENSO conditions and extreme daily precipitation and stream flow 
events over the western U.S. 



f-6-Jlj 


l$jfeJlj oIjUua)! / j^LJI J^siJI 


err 










i 1891 


| Feb 


I Salt R. near Roosevelt | 


unknown 


I 1891 


j Feb 


j Bill Williams R. near Planet ( 


5670 


| 1891 


1 Feb 


| Verde R. below Tangle Creek f" 


4250 


|-f 9 5 


| Nov 


| San Francisco R. at Clifton j 


1840 


j 1905 


| Nov 


I Gila R. at Kelvin ) 


5380 


[1923 


1 Se P 


I Little Colorado R. at Grand Falls [ 


3400 


[ 1926 


1 ..Oct 


| Paria River at Lees Ferry | 


456 


1 1926 


I Sep 


1 San Pedro R. at Charleston j" 


2780 


; 1941 


j Mar 


1 Salt R. near Roosevelt f 


3310 


I 1966 


| Dec 


[ Virgin R at Littlefield f 


1000 


| 1972 


| Oct 


1 Gila Rat head of Saffold Valley ] 


2330 


1 1972 


r Oct 


| San Francisco R. at Clifton [" 


1810 


[ 1977 


I Oct 


j Santa Cruz R. at Tucson | 


651 


| 1983 


j Oct 


S Gila Rat head of Saffold Valley | 


3740 


1 1983 


1 Oct 


1 Santa Cruz R. at Tucson I 


1490 


fl983 


r Oct 


1 San Francisco R. at Clifton f 


2580 




lijjjjl o^i> j j»HAf j»U ja jJ>#l j I&j-wJjj oUUsuaJI jLi *£*■ *j*-y J*-* 

(Photographs by Peter L. Kresan, Dept. of Geosciences, University of Arizona, 

Tucson, AZ) 
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igbjjl jlijWIj oliUuiJI / j^.L«JI J^siJI 




" % . ::';\-'«!-pfe 








i>o j>y£\ j prfj^ *^j^ ojL» j~jl> i>» 5jj«ao jjj^ lliLj j^jJ J-a> U j^jjj Jl5bi»l 

(Santa Cruz River from St. Mary's Bridge, 
Tucson; October 2-3). 



palsuJI ulijW'j oliUuiJI / j^LJI J^iJI 
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8 





EL KlflO CONDITIONS 


" 1 t •■ 


: — 


■*-— : kANUUOCMDITIOHS 


J" 


- 


— — OTHER OONDmONS 


/ ' 


; 




; 


- 


i • til 


i i 



Recurrence interval, in years 

<~>JL 4*9iyi(the Salt River) oJj*j j^J j oLiUuill oljjJ ,jJj 4Jjl£o Ojjj J^ 
LuJ^j^JuiJl wl^o (_yjJI^> 0# MAA — MYO »U t>o Ijjjjjb (Roosevelt) cJuibjjj 

(Modified from Cayan and Webb, 1992) 
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I^JmJI olijWIj oIjUsjaJI / ^i«l*)l J*ai)l 



iJ^»JJ cj^oiJIj (evaporation) j^jIII ^Lv ^l L^a>L» o=^ o' 6^ ^ ^h 
.j3.T L*j 1>L 4*Ji*JI i>JUI cjI_^»JI j JL>JI y. Lo^ (seepage) 
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JjJlsJI Jx>^?) 4.»jJn.JI «L>JUI SjJ^jJI j otJI oIj^jLw i>>li>ulj f Uujl »JJ4J J3L& 

(j»mi-uiv) 
(Modified from Arnow and Stephens, 1990) 

a-*iljj (jj ^jLiil >_g ;oll Jail <_JL)j«^o SIjL>-j >j.V.i.'U I <_JL>>^»J » - ; J n . 'i . nj J LoJJtC jl 

L^oj>^-j cJUJI j ixjIjJI jjS'^I Lfi^kJI S^^,^*!! ^ 4jJ=u«JI i>JUI S_^>oJl 

e c J 1 

m Jl o c Jl o Jl 

ilLv j diliSj t 4ku>..oJ I i-oLJI Jbllll -^k-. 4jj£ J 5JjU CjIjjjjL! Jl (Jjji (jl (jfuu 

J 3__ >: iajlII yjSu L»jjj»3 .L^> iLi^jJI i~uUI J* Liul j5Jj dilj <jli L^js oLII (_>i>li>JI 

JIjj>j jJl«j 4j>Lw (cia^J '-^-'^ ' (""l 1 -^ t >Y ' ' — J** VYA* tfl) i-j^ill L»Ij^ u >l» 

j5j . (»«i5 Vi) jio ^ « ^l>>- L? «o5l i3*£ >• (^^» J^ ^ v * ') £jj> j^3^ l>l ' " 

_jA 5j_jjil CjMa>w»jJI -JojIj j+£ Ojj^oJI dib' (J_jju4ui J Jj>v-« (_>i>Li>JI j-.oSl (jl5 
Jai3 l^it*. j IjJ^i l^kp J3J tj.^"\r j»L* j dlljj («J3 t,\ < \\,Tci t5l)jio ^,YVV,0 

j-iujljJI (jji^il (jl5 cdllj (jj (_>iuAJjl ( jic .(^j^ Jjj ^ a * (_5 1) *jjj> ji*jLi£ Y;£V 



ajJmJI (jlijJaJlj oLjUuaJI / ji/\jj\ JmsaJI 



on 
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- tie|Ki*ture J • 
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4,1 15 

4,SltS 
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4,205 .£ 






4/1 16 



4,1.98 



@0 1840 «QQ 1930 1*10 I960 198* 2008 
"i%flr 

0,jUb_j»j (j.^AI-UVo) plj*SU i»jJa«JI i*Jlil Sjj^jJI bU ^le^l jjjUI j j,«jJI 6^y Jia 
j*a»VI yjUb _j»j (BJic ^0,V^) ^_jjuJI uju-»jjJI Jjjm ^* >s »S\ j j}\ ^ilj^jVI dUJSj tijSjj'^l 

(Modified from Arnow and Stephens, 1990) 

«-lt>-l ^Jj-i> <J ill jJJ^M ajjjjl Ja»fiL> >_iAg J-^> JJ^I eUjj^ll (jl (jr!^> -^J 

oLil ^^Ljj plijj^ ibpJil SjbjJl eia <^lj <.(^A"\— \ ^A Y) cjLLuLill »l^cl oaj^ll 

4jJUI OjjjkJI ^Uua] ^i-T Jjle dJUaj .» \ W-^AY »l_j*l »JUJI £.li>l iJJJI jJyJJI 
(El Chichon (Mexico)) dlu^l J «Jie ^15^ jl>ii! <> J-^* L» 3* iaJa*!! 

. JHj-> JUIIj (jjjuijjj'il *l^l ^ie jjj^ J^V jjI tiil'j 




»^A1 »U o'jJ>> ^ j 8J$>L Sj^rfJIj i, »^Af »U (The Bear River jjijj jjj) kJjJI j-#J oUyi 

Jj5 o^ oJl>I 8j_jrfJI .r$hy, Ifc? 5ijl*JI ^j^" &>Vj i(»l_jcV Situll 5j^U oil? oLII jl ^1) 

.(Doyle Stephens) ^UuJL. Jjjj 



erv 



mJmJI ylijWIj oUL iu a. l l / ji>UJI J*ai!l 



Uul dlLlAj c^j^l CjIjL^J^Ij alkaJI Jjiju LuLu ^1 CjU^I Jl>! jjluu jbJI jJalli 

<LJljJjJI CjIjIjja)!| «-IjJ»- jj5j La tft'ij 4JL.L. Jj^aS j liu LaS dJJJJ c5ji>-l CjLuu^lo 

.tJLsl_ayJI e-Uul OjJjUl lUwaJI ^Lue^l CDljLfJ^il (>C %J>3 t4jil5^jJI djIjbkJLT'ilj 



f 



Loll e-La in-K^ 



c 9 ^ 



t.M.i.Tn."! 



■O^' iij^i J°^ iy <J* 



jUlLI *LJI 



J! dlJj ^jjos cJj5iJl jkll .pUUui « JbJI y> US t (pore-water pressure) 
4JUx>l jLjjI *j jjSl dJJj jIjjj ^.ukll <>j tJUII J ojljac (jLUui j 4^J>j*il culjL^J^I 

42J n . il I J }Ha9 .jJaail 4j>LL>u aJujJl o»Ju j J.^i>..; La aAa iSjIou j a g *' 1 1 jJall JSJu 

(jj (jiwjJl Oil^Vfc t tujJI CIjIjjjLjJ iwljjJI (^Lia Jj>IS BJj>uil djb^JI <jj jLu jjlII 4;UaJi>JI 

._jiuJI s-Uulj 4j^>UI ILJ2JI Jj2*Jl JM>. jukll! BJL» j IjLaJ j&i\ ij^jSil diljLfi^l 



1,2 



^ 1.0 

4=? ' B 

m 

c 0,8 



■g- 



0.4 




Threshold for High MAP 
TWMnftid for low MAP 



'l »' t l i l I I I I I I I 1 I t I l l 1 i l l l I i i I I 1 i i i l I M l i 1 I l l . i 
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45 



(Mean Annual Precipitation (MAP)) i_uwjl)l k_*«u Jj*o o*y J£& 

ji«fct-«j|j3 yL 4ijul JjJa^II Sjjii *s ^Jall OJLi iibU ^ 4jlj..il)j 4jsJaJI ^Jall Jjjaft JjJuxJ 

Modified from Wieczorek (1996)- 
and Cannon and Ellen (1985)- 

t <L^>- (jj _jjjlll SybLb Jj.«g v> (jjj (Jjjj Jajljj dill* jl >lu.ul CLjLwI.JlII (jj JuJutll 

l>aj .c5j->-l 4-^> <> <U^>j"*il d)ljLfJ"^lj d)li"^jj^(l jLjJjl xj Jj2UI jJall <L~o jLjJjIj 

(> IcL, fY jj«j3 c^fLu-JljS (jL, j (»> <\AY (.1*11 j 4-.L5 <J La dilj ^ i^>JI illoSJl 



(1) summarized by Wieczorek, 1996. 



(_5jIj US' .i&kUl j iol^ji^l jjlc j SjjjS' Sjbj j-^>j pj »^AY f»Lc- <> ^^1 Oy^/ji^i 
t-iijp- j u'jd^' jLijulj V*^ >-».!"-■ (3jI>>- J^V W^jy^^ VJ*^ J t^J^"" C^ ^' (3^' 

*j> javj ^f (> jj5I J^aju cujji _yLo- Jl c 4aJ=uJ.I j Bj^jlLI cjULsusJI c uL> ,_jjJlj p 

4Jlc -oi Ldj c(The Thistle Slide, Utah-April, 1983) Ja-ui j^L J^ U y>j 
^ly* ^jjjM pijWI ^J (^ Sju>Jil oL^jJI ^jl_^ f^.p j ^/c^l ,y> _yLo- (> 

LjAJI «jjb j (jjJiuJI 4JJ5JI Cjli^ji^l jJaffi Jl>! ^_j£jJ IjjSjjjI j^jJ 03JL0 £'• 
(C-Oj^l jW-^' ^J^^t! t oljjl Sj^-sJI (jJJO US' jjw *\ ' (3*£j J^y^ Y ' (Jjlaj Sj,p"j (jj^ij 

(1) All the mentioned information are taken from the references: Cannon, S.H., and 

Ellen, S.D., 1985, Rainfall conditions for abundant debris avalanches, San 
Francisco Bay region, California: California Geology, v. 38, p. 267-272. . 
Ellen, S.D., and Wieczorek, G.F., eds., 1988, Landslides, floods, and marine 
effects of the storm of January 3-5, 1982, in the San Francisco Bay region, 
California: U.S. Geological Survey Professional Paper 1434. . Wells, W.G. II, 
1987, The effects of fire on the generation of debris flows in southern 
California, in Costa, J.E., and Wieczorek, G.F., eds., Debris Flows/avalanches: 
Process, recognition, and mitigation: Reviews in Engineering Geology, v. 7, 
Geological Society of America, Boulder, Colo., p. 105-114. . Wieczorek, G.F., 
1996, Landslide triggering mechanisms, in Turner, A.K., and Schuster, R.L., 
eds., Landslides: investigation and mitigation: Special Report 247; 
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.L»jIjl>oI i_S-ioj (. L^jj^Isj (_$ju t L^jjjlij c<L>jlll J^U .V 

.vL-olejl Cjj.L>. . "\ 
_alji_<aJI OJbLt Cjj.L>. .V 

.jjjuJIjL^JI .A 

|»^a£t>L!j j-SuJl JJvJu JJ>-Jl; JJ ij—^j "jjlajj ijjvllo jAl^b cUj JS <jj aA^II . ^ 

.(liu^J (y^h ^y^ Lf»Al J*J c L^jLu-,1 &a! JJ-15 ^UJI j^jjjJI aUajJL 

JailjiJI jIjlV X .! ) !^ 4jjL^l>.^I CjLu2."J I sljui-i-iL <j»SL> CjtjlA;iJl CjjJuso LuljJI 

(jj "ijjJail 4jL»UJI jjJaj 4jsU« cUi5j cjjLojjLII jljlal ^jlo ijLuJ jj<j (jj; jljviliw jI cjLu2~j 

.jS-JI jlj^l oj^>\ jl <j^>JI cjIjjUI Jt>U>- 

CjJUSO ^jJI jLLill j CjljLajjDl Jjy jl (,4jjL>oI jl 4.U.L.J UJ (jaSbJi Cj Ll I. A . ji . 1 1 jLjI 
l_Sj-*JJ (Afr' pLfeuJI CjLJ&5lo (J vuLjJI (jjjja (JJ? ^_J_«jJ I (jjlajJI j j!jLl>-I utuji c L^jJ 

.L^iajj' icj^/j L^iUaS jIjl2j Jl L»jLjI 

.5jJt>oil jLljil <J_/«JJ l^jy^jj jjjjuj 4ofiljjJI "UjjJI ^lc *La2JI : 4jjI~JI jIjjI LI 

^LJ.1 j <jjjjjuJI jlj^ll <uliLo ^j j^jJI iSyt^o j Jumu j£\ ^LckII cjIjj15JI « «-LA"JI 

(_5jLcu3jIj ^cLajJ>j|j (_g .\ -v.1 I jwaJI .LjJvSto J <Uj12JI CjLtflJuiaJlj JvlaJlj CjUuIIj 

lJj^> .oLil t£y?j> <> ^jiuJl »UojJI cjLliJ "JljL ,>ji»Jji 4jjbv->)!l jljal UIj 

Cjblji- <jJj«J .L^aLm <L»-aJL i_ u .,.i. i UjJw (j^aiiCJI aX> Cjo>. t .bvjJI JJ y^Lo jl Cj Lu.j .o 

.iji^jJI oLJI 
<li5l>u)JI : jL> U t- LpL cjULiuiJI j5l J.J2.U t>»£ji cjULAjjJI jlk>l 4j>JUj UIj 
JiLiu c>i>j^l <jIjj>- LjJ_p- jbjw^l itljjj t ijjUlw^l (jljjL^JI t-ljj »j12JI (jjLuJi «-lk*JI ^lc 

<L>Lw JyJuso l^Jto CjIjLAjjLII CjjJj> J.».1>-.oJ I x3(aJLt j JjJ-Jl <■[!> jIjlso^I >«j JloUjj 

dL« ^jj^lLo pUjjI (_5i« J>; jujjC! i(_5jliil Ujj>- juC; cia>u j^ill jl «-Lll iSy^-o <jj ^-^w 

, I. q. J.C 4aCUu9 jl 4.LO..,.' CjLoxo 4jlsl /u^JJ c (jl.Aj.cJ I 
*L>jl j Laj^ai-j CjJUJl !-L>JI 43CJ j BjJjSJI SjjjJI CjIjLAi«JJ (-Jl^ll /V!J>iJl u! 

ale (jj <Jjjw cjLg^ 9 .>..oj jixjo dLoJJ o^"il cjUsjuJI i_J.ci ><3Im (jb (1>jjj 5jl>uII cjL^JI 

jAJI <d*3 Uj idilaJ Ujj ^-IjJI CjIjLwj CjlftbKJ'lj 4jiLijJla SjIpJlS^ ^-Uil CjjIaSJ 4.u,,..J I 



tJjLj J-<a9 j LowSal LSa i_c^*" iAw^' pUajJl j rj^J 7^'j JJ->J ^->jl C^IjjJj (jj 

^_jj5j _^ui!l£ OjLill 4j3-Llil _y»ljJaJl tyoy& J-aiJl J LalJj^J iij^-1 J-olj^ <!>* ^^ 

j*jL>j ^_5 jL^JI .L i .-v.JI Jla 4jy>uJl jjLaib JJl>oj ^l!l gL vKi/v ^J I jjbsJs^JI CjIjjAj (Jj 4iklll 

i_i«oljj<il Lo-Lxll <LJbJI jkil t_ i,..,i.'ij <b»i=>jJI ,j3SJ *pU>L>ol j jjJu Lg^- '"" '- U '-' 1 - ^ ^ 

. wiS^I JSJoJb cj ULjui.il ^IjjvI 1JJ3&J j>^\ rj* objjjj _^j-oLp }Ij 

«.L>. jl jLap] (jLjuJb !-lj-J LiijP (jJJiOJ jl (jjijij (jjLjJJ jtuu CjJIj • ( "' , *lj 
j^i jL>JI iaJaP L^jS ,JL>uj "b^Jl ^jj-^J 4-Jjf 4.l^v>o Ji^l l \s- JjoS Jl !«' i^ba-Ji 
Jmju JlJI JUj-oJI Jjvlj— ^Lp LSjP fjjLo Lai^i V<5 ..o^kaj^ J lj>J Jj j coLp jai jaIaJI 
4j (jjL; (jl L> <UI t^Oj'iU ejjjl Ojil OJJH _poJI (jl "ill C JI^JjjJI jSjJ 5_jkoj~< (j* JLu"il i_9^ll 

u^uJ L^Lx; (jl JljJjJI xkujj J ^sJI ej|jl«_JjUI (_9^T (> jif^l Js- JjlLu *ljLs JUj <d)l 

. JIxj 4JJI Ojljl Lg-V5T.1j <UbuaJ 
OJuu^u j Jul^-I «L^!l 4JJjJ (JJJI OuA>JI j oi-j <uLp aJI)I ( J-3 <U)I Jj~/j JjHj 

-La— 4JJI Jwj ^ l_jLLl>J| (jj j^lC luJj>- JUi l_jILl>JI (jj j^lC Jyt JL^ ul OuftJ Jlfl 

• (( J^J j* """ '"^ 5 ^<?-i'' c jy^ u' ^ ^i o^ ljuj y 

3aJ>j^!l ejljL^J^Ij (jj^ljJlj Jj^jJI ,jp i>oli ^tfl^l tijjI^SJI jJiuto CJJ15 Jul) 

^!l j-ioJI (jS- L^i5 U L^jI (ji«JJ 4_ujLuL!I olij^ll J5 i_i walJ (_5jJl^JI J u .-y.aJ I oLu aaJl Oj!-L>J 

CjLftb 5-LoaII -r-o Jill 4aJ>-LwJI (_5 JiJ I (j*3 'ic^ (J^ &A>-\ CUa-jj (^JJl j-iuJI i^Jj 

^ Vi.'i a ji^ixio <-( a^>- al IjjaJ (jjJJI (J jliuJI C^i If^-v-oa CjIjSuIIj (jiL^loiJI Jjsl oLSl>v^>j 

jj^J- Jl <dftlj (jjJl IJL^J Ijjl5 UUs (jjill ro~Jlj (jjjJ_jJI Ou^>- JJ^JI VJ^?" J' 

(jjJLlI Jp (jaJ>uAio mJI 4JLSL> aP\j JLc j Oil^.fillj (_ > ,i.'i.-v.ll ^!l i_9jJ«J'^! ^lil (_ijjJlil 
U5 LjUj jiAjLlPj ^y^ 'jl) - U9^3^yj M-''- > "'>-^ UJ'^! (j-'bll Jlj J..(jjj-u*Jlj (_5JL>JI 

; Juj (jP >^.u..^tl1 Sja-j ,J ojiSJI (jlsiiJI OjJl> 

J (JjJJI dljJjl (jj SIjaJI <(ijj3l Loj (jjj 3jMJ>- "bujJaj L^jbkwal jfl5" <0Dl JJ \ tfijjj »ju 
ioLuill oaj 4Juiu5 1*xoj> t^oj^llj 0jJ5 J*, dill IjjjSU (j^Llll (jl 4JLuL>Jlj .^b All IjJJAJ 
*^>-j JIaj «U)I (jlj <iS dllj a^C 59 i. (ja5 j^aj L4P Jlj^JJ <JL>- U i > 4. \ . > o. u OJUicto OjIjUuJIj 

.5j|j (jj b^jip dJy li cL^jaJJ (J5j j»AJl>IJj aJ 4J 2 (jjlilb 



U_pj 5-LxUJl jLaSJ ti>JJ«J <JJ <UC jjuo Laj jLl>JI (_$Jlx>JI I Jl^J 4Ja.u>u "LaJvLaja 

. . . Ojjij ^Juil 15 4ijklll 4_owlHI CjIjjjuJJ 4_oLail Ojjjil C^ULajilL) 

^Uj QwJ Liil ijl 

»J-ij p . ^ . J .C ibj (jl£fl jJ->JLj aJfc^kajL) Igjl Lik -rOjj i_jl>v^u ^_>I3l*JI jx»e-L> -ISj Ag-v^l 
'j^*" ij J ^' ^juj <■• 5^9 t aAyO j ft ^ a I hi ajfcyji i_ uunj IjJJ^J aAjJ JaX-w J-*'? *J*«i3 

ft £ . ' , ft 



j^^^kltj^t 



#|>>J| 



d^b 




t4 ^-^ L»j J^Lxil <jL>j i> ^Lill cPW cdj&JL jLoj U J5" cDjteJI J^ai j Uj5j 

CdUUJI (y\y>- Layajt-j tL^cl^j 3il£j 4_yujdaJ| (jplj>JI Iff j5ji-/ J-aD! Ijjb j LiAfTJj 

. IjLiuJlj "^Uaj IjJJ-^J L5Ji3 jiS^I L^J*^ 
JajiLj J5" J^j3 t(Jji-l cbjl^ <> ^yLU J5j 'c>j£& ,-$i hjuuhi\ JjIj>JI jjLw Ulj 

CDjbviJI Jl^-i Ji« cJuaS jj£ (jj jl jL^aAj <j}5L> Ss3 LipLuaJI OjjLw Lolj 

^1 oleLuJb 4Abuil J, 1*11 oljUiil coljLJlj oIjILaIIj oljjlkll ojl_p- ci-jjjaJI 
.(jjj-'il i_>Lu^l <> dilj j^j (. JjLlII i>>lj^ c jUli;}U iLlDI jljil jl jjSyi >u> J^Ux; 

<L>Jl*l SJjla CdLuIjjj JUijj OJjJlC *i!jj iJ.lfu JSj i<L>wij Sjjji' JjI_^>JI jjLj>- 

.cdISLLuJIj fjJu^i J (jji*Ilj (jjlil L^jJLiu 4. ; l.;,'p.". llj Lj^l Lajlj^l 

^ucljjJI ^IjSlI <> cjIjL^JI ^T Ixs^JI ^1^1 od^l jjUI >J^T j^ 

^J -ulj^l ^> Vf-V O^J^'j f^'j fU-^'j (_5ja1Ij o-iil CDJjjj*! US' .^obUJI Laj^ai-j 

jJai-l (> jjI*j Ljiiil^j u'j^lj -^Ijj^'j <J-^SJI (^-ilj^l c>? CDljLi5Lf.il i-i^l cda^J 

.<dxjillj 4.>».ul\ll I f ,jft„ti.; 4jj-io)l l$-4J>-\y ^lil CDjI^I 

iSJais J5" j SjL>Jl j^iSfl J^U L^-ai- iios ji5^l ^ U SjU cdL-UJI ^Ijj>.j 
cJU o? ^ .jlj^Sl JJilJ i*il5Lil JUjJ 5m.-,„II cd^LvJI ^ Luji; jJUJI ^ 
J5" ^s15j jl iLiul ^xLJ! <dW ipljjjtjJl ^ jyjjJb jLoj Sjilw jop jlj-il JjIjj>JU 

.iytuiaJlj X i s.\l^]\ (jlj^U SjjJlII jb'^l Jui> JUJI J^a- IlllJI ioiaj^l 



oIjjjJIj jpl>>JI / jj>* ^jL>JI J^aiJt 



oiA 




(.L« diJbJ fjJJI i?Sj>^fl j»^>u £lj£i3 » itfjil Jyl>>Jt yljJuj- 

iLcjj LLy-tf jJ^^I ti>j(^>J.I (jSJfj t^jjllll jaC Jpljj>JJ SjyJ^ c/iL> (JjjJo oJ J3j 

iobU j cjjjl> ^jJI JJjUJI dJl3 ^a 4.-K.LJI cjI_ja1I J-»Ju ojJl$*£ 45jL> JjI ciulS 
»Uj t l,^>fi.l5Jl ^jj>*i\ qLmjH\ ~%*) L^> J-»ju ^jJIj »\AA"\ i»Lc loUl ^ji-»^L 4£»ju> 
o^b. i>JUi yiU^J.1 Ji^jX. OW (35ly»JI 4JX5LSJ. iutjJI iuuJ^I owpjI j.U^V 

jLiail jki. ^o j^UI cubic LLp. «iljj. toLUJI *b j j^ ^aj (Gifford Pinchot) 

.j»\A^A »U S^j-^l icIjjJI Sjljj ^jJ <>>UJI 




(Gifford Pinchot)ci^iulw Jjjflj> j»JL*)l 



jLc L?j, l . gu> j <GLojjj j^jjSiJl j ^ . V» . l jj-*j (J.lji>- al- ^Uaj U Bjlca .(j* 1 -*^ (4 p' uL-"")II 
it 0jIj2j ^j^*- ujj 4 lS.JJI' (CO2) u^j^ll Jy~"^jl (cJlS jLc »iJJJ5j. q#j^"' Aj-^j' Jjj 
tLajuc jljX>^L Ijlu JUii) jl j12j| Orjj l$J Oj£JI J '>« 6* SjU. J5j. .<jlir.J ^* <Jlc 
4jjJuJI (^axJJ jjlu 5jjIj>-. oLL ojj^j L^jIjj jjjjS l$J iJ-^SJil SjIII jjj>oj l^JUiil aIcj 

.2js£il Ojlii <U£_JJJ buj 4idjL>>« (jljjll cS-> t5j^ J^< (jic Jljj *j«o _jl i-u.^.1 4jj^j 

LaJuj ccjL>jJI *-p&4 ^'jr*" '— J ^j J i^J-P ^ JliAj t.ijjjil-l cjL>-jJI lJ^I JJ. 4Jjj_p- 
iS'jy f (jjJI. til ojjUl ij\j^\ ic'^h kf*» p— &\ ^y^ ^ob-* - ^^j-^ Cj '^ u'j^ villi* 
jlill ojljj>. <L>jj SjLjj C&^iJ ^ .*-cjJI: Sjlj> i>-jJ d>« Jil L^Jjljj> i>-jj u"^ o^')'' 

_sA US Sjlj^vJl CjU>jJ i_JLeLaj L>jlp» I k - * " ^ J ^-'^! Uj i^J-^ j^ j l»j~o-> l^Jco (jjla BJju 

iXr*^' 5jljj>r <b>jJ, <>. JJiJ <j|: <1>5uj lift (> ^-SjJI (j-^J t (3jjJ>JI 5jlj> CjL>jJ 
SjUI. Jifilij iiJ OJUaM _aA ., (jjlji*^): <jjSj JJj . J[jS!l 5JUJI j jjiail 4_^51>W Jjla pljL>0-.lj 

*L»A]| j iUUJi o}Ulfcll <> 1^1 ^w. Y ^^IU j JLvJl y> L^ <ji*-Sj.Sl *. 

42jL> ^u^ j UiuaS L»ifj fi.^i.-vJI Jjwb jjSy£Jl 0Jl^5I jl jljlo-l L^Jloj, UjjPj. ix>L>JI 

Jj;lij', (>« 70LJ lij'^* - (_j^Wrf^ j^^-" j' Jlji>l i^Uc J5 ^a Lib villj^ jLillj 

J^ j' C^-^ > r L f ^' Uj^- 5 >*?:■ oj'^J' JLP^J Sjl-h^I 4JlC jrajJ ^jljia-^l jl^oJ ^jy^yH 
4^»ulj JUii^|:J«a>oj. .t5j>l:J.»l_jffj 4iji>vJI jljil icjjjvj jl 4ijjJ>^JI:SjUJJ Uxl ■ t^ja 

( >> > >j5j'!iH j_j*j > r Lu i. i jv UjUjI i>jj JJ SjLIL J-oj lijjj*- jjun.8.1 jl jJbjjs dJl£i>l 

j|_jiL^ l3j-*il OjJjS' CjUJu>11 : CjIJ^ j\yu ^Uuj JJj t JUii^l ( -U J^Lu <LJl9' _J*Jl j 

. L^jl j . lu i.0 a 4- iLm . 'J I 

i- u t Lv i^iliio-. Lf3jl_p" (jl U5 cl^ji 5JL>.UI jljil. i 7 u> ojjj* 6^'j f'j^' j^J. 

jj ^^O/juiJI jSljj OjU jljj^-15 <JJJtll CjLj-jJI ^jjM JJ J-sy U jlill (>ai tjl_ail dlJj 
(jjUi;l I4J Jiwjj ^iJ| 4_yjuJ| J5LJI5'. 4j_jjII Cjb-jJI ti^T 41^ Lo L^loj t(»J*aJl 
^ U jUI <> j3."5ll.. tijiaJI Jj clftj^j (JuJb^SJIj (_^L>aJlj ij>«Jlj >_JL»Jjlj JjJjJIS' 4-l.iA.Jl 



oTjiiJ (j-jifii jU*ui)-. i^i^j (jjjjJij u*l>ji jj^»i;) UjIjS' dJiSj (.isiuij SjUI) UjL^-jJjji (v> 



tjljjjJIj JjIjaJI / jii* tjjldJI J^sill 



so. 



4i*w to IJI 43^»J "}l9 oijil (>o 9- >L > J I t5j«ijJI i i .ri.-v lj 4o*jJaJI 

., ^m It -""• 



Two sticks 



Hand drill 




Bow drill 



-/ 



Weighted bow drill 




Striking flint 



Magnifying glas: 



jliJI udLJ^J LsjUjI ^>jJ JJ 8J^' J^y 



. Soot 



Flame 



Vapor 




ijl>jJlj |jjj*j! jJwmj i-i.^.l.llj jjjjjli L^jLjjSLoj jljjl 



jL>ol (2>« 4j*jli!l Oj(y>Jla s-a-All ^A L^W »LlK 4joU1l bjliul ica-ijj i_9yc> 



.»T * *Y bjLSuj 4-cj**>ftj L^Jw jjLsw Sa£ (j^ jiusulj djUfcUilj oLmuLJI (^) 



l_u^J Ji-io u3^t! 4 _5-=>Jl -l5j-*"I J |j>» <*■« cSj^l ^■'\ | j_j^l cj*iL>Jl oajy Jj (jaswiSj^l 

OjIj^- 4j*-jJJ 4jluA« Uj^-" LT^'j i( ^H w ^!J^ 7^'^ <*■* 43>jL>^oJI OjUl (JjljJ 77*3-' <1h 7^ 
Ojlilj J^aj 0jlj^> i>jJ 4^Slji>l j*j^>- J J^-J Jljllll 63^ <Uj!>UI -bjj-ill .SJbCuiil ojlil 
(jj jljjjv'il (j. j5C o l11 j^ISlII jl jlji^-'il ilu j (jjjk^j^I ->^>-j tLajliJjl i>jJ JJ 

Sjlj«i J~a»o 4jjlilljj 4 Jl*i£*j| IjluS jlju^l i>jJ Jl J-tx> ,jJ-> 0-)UI OjljJ* i>jJ A*^/ 
t SaJ>~J 4Jl3 *ilj JJjJvJI j^uujI (JjLiJI jjlSJI jl (Jj^wiSj^I j3aj U IJli .JUli^l injju Ijlo 

(jjjiiJI j J»a>. .l_^i£ JjLij jj£\ <j_j5Lu*» ^jj->JI <jls JUCui'il ^Lfi JlpLo Jj3j j3jj lit Ul 

»|jL>u-jl aJ JJ ijjjjvjl ttiljjv"^ ioj!>UI OjLiJI (jJjSj 4->fl.;fT j jjjS jiku Ojji-^l <L5Mill 

i_5LioSl «j ^AYV ate j «3 c^-js Sj[^i ^lc Jj-cl>JJ jl>jl>JIj (jl^aJl (jjj jjiaJI °<Lu£> 
oiiuS] Jj^>JJ eSji*l jjL dUa .l$-j ojlil JUlil IjlljJ Uj12jI <i-»jJ Jl J_j*JI <^ij j 

J-aj (j I Jl (j->^U 4-LuJ^ Lf3^> i_jjilall Ojlil <jj 4JaAJ ^ifi (jjjuiJI tyo j£y W-" Ia»^ 

<jl jaj 4JL u >.^ 4alsj i_jjL> Jlw jUJl (jLuj^l i-ij^ Ji3j .jUli^llj IjluS LajlJul <L»jJ Jl 
l, g . u ,o J> l i-5 j-C a3 4<u!UJI Ojlj^JI i_u„.u ibjuill jbO'il (jjj (JjSIjjJI (jj zy*^ Ml>* 
j n.iMi . j j L^JfcjLSj i_L>5 i-ij£ Ux>U t LfJj^i i_Sj5 i-i>G «j t 4jajv U <jj (jA U5 l. g ,o. \> . " ,.,iil9 

j Lfjj Jl ^.j n . -* .. " *i ^ill UjjIj3j jlill (jjjj n.j,fl."t„,i." (jl (jjlill oLpJ jiUj ^! U_j*cj . I fl . J . c 

OJyjLP Cj*iL>j j Sj^ajil oUbuJI J£I (JjiifiJl J^aaII J£.:11 cx>u^>l »_jjJI LJuull j-a£ 

LJbLiJI ^Ij.^ 

L^Jlc rJxi U U_j*c (JjIj^JI (jj <uj>.LJ| j5Lxi>JJ jj5^!l 4.i All cjIjUJI $>\j>- Ji-ij 

jLftLaj (j£ !>La3 t Ljjjj <U^il \jy?Jj]\ CjL>LJI (jj CjIjIjSI^JI i_i*ilj Jj CjUL jJjJj (JJ 
(j5l! .OJyJP 4jjL» aJall jJjJJ <jj 'U-I.^J Uj *L»*il <jj j-uSlI ibLftJIj 4jLJI 4Ji>.J^!lj aJuJI 

»j-JI JaJj .(jj^ x LVJI jj^»o U5 4luw July L^J (}jI_^>JI oia (jjS" (> «Jwj *i dUJ J5 
^lll L^jvjLuj L^jLu-u L^J Lsj-ai- cjIjUJI j (5jIj^«JI ^c ^jJu ^iJI 4i._ufCI I iii-j'ilj 

.Lajly^l a^s l>'>*' ^>*jJI (jj yj.oll ^ri. - *-." 

L u» - U jJul (jj f U .^L U j *lj^>l iJ *^ ^ill CjIjUJI (JjIv*- 4.U....U (JJJI dl;,o,i..,i,ll aJJ— Jl ^^ 

L^J i^aip 5jL» jJ>L»JI cjSjJI j J£,;lj ti_ili>Jlj jjvJI i_u„.u >_iL>JI J_^«JI s-Lxi'l LjJUj 

^jlu tijjjj jJjIj <J ajJ-Jl \±$3 . j->u. J I <Jliluj'LllL (jlxli ^lll CjLiJLJll j OjJJ^ <LwAl 

(jljjjil (jl U5 t ( _ > , ic . 'i . "J l JSLiwj (_>^>L>vi!>U IjL>. lAXji >_u..iLia *jj~j <>j>oIj <Jj 'lS^ 

JAJ i\ l 4~tij JjJvJI JjtS ijj, 4jujJI ^ifi ji^lj ivAI aJUJI JjJV jjiai- Jj»3 U_jaC (JjIjJvJIj 



uljjillj jplj-JI / ji* JjbJI _U»i!l dOY 

l.frT. 'i oj 4-£»- _>j (_j.io.fJ I 4jui^ I, ^.i. ■>..'>• j (j'j**" *^ =u ^ 'L iv . tf . " _5^" (C^^jJ' ' - ml I J^*io 

jLUw J 4au5.I1 4j313._JI »a_JI _,_}% ioblAJI jpljj* l.p,l>,„. ^I ci>li>li_Hi 
_5j^_i _)jj Sjiill j l,u, u/j-jb SjJ=wj_x Sjjj^j. j (Jambi) jjL>j (Riaii) jbj i_jUasL>^ 

OjjIa J ji_u ^l !_ui_>JI fjljjj (oil palm) ojjjJI J,l»u ioLLs j bjjj J-__>j 

J <f^h>J <J^~^ (j'j^! CjUjj^II _>« _>4flJu_JI <JjJl$J 0JjJL>JI jbO^I oift ._),uia3b>JI 

Iji-Jj _>5Jj <. Jj^jjJI J^-< j£*i c5^" SjjjjjJJ (iSj^JI Jj>LJI l At (j iu - WJ I jl>jJI 4aL_u 
4jjL»._J| »jl_JI (jj^j u' 6* p*jJW •3^ J ^' Jj4-J' J Loyl jlSLs y£\ jIjjj Ul^IcIjj >_ i . ->. . t . ^ l 

t_ju_JI ^ dUj (jl Jy 2 4ljA>Jl _>5J u_li>JI li$J ^Lal Jj*,; CjLUJI _Uj j 4l > - \l l 

.dlUft cdLUJI (JjIj^- Jj>-->J jLi^jil 

Ij-vlj J5Lio OjbUJI dllb Jjj 4iu5j aL£j obU j jb^-ViU ^l^-*)! «Ja£JI »UaJ 

!>Lo-s (jj^ij *— •"^J >^J/y U^ P"** 3 icilaAil jbj-i^l eiaj .JjIj^JJ <u^il i—jLu^I _>« 
P^iSi iolui-s L»t»j j >».">. nl ^iJI jL>_i > ill si* (jlj U5 .,3jL>JI jL_u3I ^JLc IjjjS l_£L_* 

4. w . Jli xLd aaj (jl Ja3 t^J-* 1 ' t-jUi»« jlla-Jl LlajLc Lfcoyu ^5 cd>lii-JI _>j CjLw L^-u 
(jjju J3j .jLlill _>o JyjuJl j j.a.1,.,1.8 »Uaill lift Ijjiil >-'■>>■ _yo . 4_jjL5 (5_f>l 4jl_/Lxo jb>wl 
l_JLcI jj ili^o Jj u .> u jbUJI j Cj5jJ f&Lyill i_u-,V.II bUj (jl SjJaja-x CjbuS tlijlj^ _>« 
OjJaiJI 5_>>jjl (j'j^*" siftj .4_»»_ilj j,jtf i_)b_<Jj 4.tJr-i.'i,l I j yiuJI jjj^ > , ij - h.i (jy-*"^' 

jjlj^. 5j5oJ jji_u (Peat Soil areas) ^s^ae. jU^ ^ LjbJI LyJI jLU< j La^-ai- 
jLLw (j*-i --Ki.iJI (3jX>o _S __JI 4jj«_x)«JI i_jj_Jli dllj5j 'L^jJLc SjLu-JI i — « ,^ u 4jjLa 

. ^>b>jJI 1-v.Uill Julo J JoSUilb aft I .u» ^rJa-JI _)j 4jainJI j"ia/iV,ill \" '— II J 4a->Ij 



j* «u>l-)l <U>jVI -Uti »^Ijj o^ jy^' iMj>nill mj-JI oj^j 5j>jI j*U»jj jj^*" ^"* J^j Sj_^_JI 

dLjJuuA wLjjyjS BjjjJ> -jbb t(Dolak) J^fjJ BjjjJ> (_ic oLujuLmj obU 4ikj-j j o'jJjJI 

(Papua - Frederik Hendriklsland) 



oof uUhJ'j j^L^ 1 / j^ jjWI J^iJI 



c4jUJJ (J^O-JI j^ijllJlj JlaX) tdbUJI j fLxJL^-J I (jplj^JI J^Lii ji»-l a^-3 i— iu i ) 
i—jLici-^il cjIJJLj 4jj«iuJl jliaJJ oljla~JI JLc 4jaL>JI <Lu>oJl <-_j>jl! I (J j . 'i ,.,.i,o lift (C^J 

(Papua) j (Irian Jaya) LL> L.L> ^LjjI j » ^<\ay »U ,> (JUJl l_«j~JI J_^i> LL^J 
(Merauke) djl^ui V js c^Lli oL^ 1 o^H JJ .J-«ij* <> Ujf aU^j U ^ ^ JJj 
(FakFak)Jli dli J> <tLl£j ^ji>JI Jj-LJI JjL Js- o^Uj i(Timika) LS^uj 

.jiojLS \ « « • ^ ji^L jji; isLwj ^i l (Merauke) Jij 

(j£ !>La3 i_il<L>Jla y>JI '—Lu.u "UnjuJa |jplj-> Lfj3 t±jJu>o U 8jLc ^lll ,JjLlJll (jjj 

L^l>JUj <±t>u t>i>Aj (f*!^ J5l.'.,' "UoaiKI 1 (jpjysJI (jfcujJj JaJ^alu ^JjJI »J Jij 
CjL^jJI j iljlft ,jpljJ>- 8JLC CiLgL'*- j*3J>J\ "^ JIjII Jjj-j ,-1*3 ,ijjlill ,jjlC j (1>JJ-JI 

bla A"\,v • Js. cjjI ijjl^p- r <. Arizona U^i -^ 

U<La i&h Js. ji\ coa-lj j^ t California U^yJlS -Y 

Lila r ; YA- ^ic ji\ coa-ij &>*■ t Colorado jjIj^ -r 

bla VY'O j^lc oul t(55t^> t cNew Mexico ^fLu^o _^ -i 

.Jj£a Y,r■\^ ^jic cjjI cuUjj^- c Oregon oj^vjji -° 

U<La \-,VU ^jic *iwl c^l^ i cUtah Ijjj --\ 

.jtsla u^u Js- oul o 1 ^^ c Washington ^Ijiilj -v 

jLiaJ2 Jsuljj- JyJU>o »Ja 4vclLaJI jLS^It <Lk->l_ij CjUlAll (3jIj-> jj! -i-^>j pJ J^J 

Ujjla UJIjj_Ja Uwl Ja-j(jLS aJUJI j jLl>JI (3plJ-o (_g jTu .ui.o ^ic 4^jwJt ,jjjlj->JI 

CjLjjj j ^j|y>JI jLajjl ifiwj J^ 3 -*" U^-" («-^' JsulyiJI dUj oa«j oljjla c (j .!'^.! ^^^ 

. Ij^.<n.'i.a 



ijljjjJIj JjI^JI / jZiz lijLxJI J*aiJ! 



eei 
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LJbUJI ^^ ii»jl3^ J^Lwtt j^tUI 

jUll jjjlsllj c^bjo^l ji jLjill jjbJI cci,LUJI j jSI^JI ^jI_j<3 yljjib «i)li» 

jj^JI 4jJ&> IjjjLiOwl US' t^jAo^il jjUlj Jj^I «U5ljI jLUI c<jjjx>JIj <LjJUiJI 

I_jSjj«j .,-*jJIj i^ljjJJ 5LIaJIj jufi,»ll (f-^lj^l J jLili^l y* ^jLj^I pj* o^j*) 

U>lo OJuS (JjLwj jjjis (j* 'UffLJuaJI (jjvuJI 6^5^-" UJjL* aJ ^oj (jljdJJI °i* /J* 



ijl^jjjlj jil/pJI / j«sic jjbJI J^aiJI 



'■©in 



.^J jLill [yjjAouil (jjiLa^l (JKjjSLyo^ll tSJUuiJI ISjjjI jj .JjJaJ'l <> \il)j 

4JLI3 ijjJi^s jUwIj Ci|j.yak>t»JI LSS CjSj^-I Ls 5jU (J^jJLj 5Jb«JtLl 4jjcli^aJI 
. euljlajjvjl jJjLtfJI a.d.Jl iaill lift V^" • j t! Jj ^' ^-"bjJI JJJ tiillSj 
(jjo>.j ciiLuJl (j;U J5l 4-rt3lJw >-u.,j."a cClibLill jLiuul i_tfV' Usui Sjlill ■ < 35lj> 
(jjji^o L^jJ (j"i 4a}L« jjSl 4_x^>-Lltlj 4j_jaJI i_3Uuo"i!l J*>J LaiicLl 'i-nS'lil'l baft i( jljj>JI 
Uvioj LSjj>- iuil bUJl (j_j5o3 t^jfl'il fjJiJI itf .ksLso (JjIj^JI (jl ^y^i t^J '4JJ*I 

^1 jUw^l fjl>- (jls duos' .(eiff^l iJli-oSllj jjjKU 'llf» UUL -(jijiijtllj SjLall cjIjA»JI 

j jl . igl ^LulLm BjyJJ*' djuuj tall (ago bU_> yjfu J3 i3v*JI (J* f-^UII 4jifil *U)j^>j 

CLibUill Lfloj Lajl 'Ojil'l ^JJ5 jjj JJI 4aJ>jil i—iL-ifl J* ( _c J ^ Jj(j>J'I u'lj US 

._jjoI (jSLiu 'till (j^Lajj*2 -rUiudj L^j9 4j jjJI Cl> LjVi *»» jaw .j /xftWia to jLoJI ^xuftiall 




c 4_)LiJl 4jjll aj>iJI (jji> j-^9 '(Jj^"i OJuio jbl <LUJl jj'j^*- l5^ UjSj <j'l c>SiL> 
4Ju*o SjljJsJ JjjjsJI Jjt> i-»j)jjkll 4-ubjJI tJli-o^l yiu rU>o ^1 O^j^ OjIjjsJI ,_Ja*J3 
Cy 15^' ^Jjill jjilusul OjJkui L^iaa u*Jua)l Clilju <t» (JL>JI *ft US c^yl %>■ t—ilACl ^J Lfttai) 
jU>wl jl 4aSj-iJI cubLtlll «j Jl>Jl liUuS .SjjJ^JI SjUaJI JJ (ji^Ctll (jjJ L*jjJj '— i.yS 
jla L jr a^aII ^ n o ifJ I «-a-^J ^vdjJI ^U* ^ Ju^aS il LfJL* ^J <!)jSa ^jlI'I QM^L>iJ i_jijill 



obUJI 4jJLxo L^Jwj taJUJI ,j <UcljjJI CjUKUIj Ojl.uf.ll oljjl UjjaJj Ci—iLwil OJl^Jj 

Lpl caIsLjj^SII oLUJI o>ll*>^ 3^ <> ^Ul J W jjj^ ^1 aIsLj^Si ielj^JI Sjljj j 

.4jU*j ixjliil (jblill j jl^^l^^U t jjJI Ijju l»Ju£ iu»L>o c^lj^JL *a~o 
s-L^.^1 s-LU j.^lVj L£ (AjjJI 4^UJ1 »Uio 43U *UjI ( itf jLHI JlcLu LjaCj 

.CjLUJI J 4-> y,Jn,l I JjIj^JI Jul^S <j^ai>ll 

J5J Oj^JW («^9 'U^P <j' L>* T^j' 4j.lL. J 1 (jply»JI Cjljjjlj I 4. U . L . J I CjkjjljJI .Y 

Ojljj>- SjLjj aJbL-aJ ^Jj-LvjJI Ci.uJl JaS Ja«jj ciyLo^fl 4j>vaIIj 4jujJI (J4 

ei»LvLJI jjj JJSjj to!5ftL>Jlj ooj^U <Ub^JI »l >.AV.I) 4_>LJI j^jjj toojil 
.4lliall cjLvLoII 4juoJ JjISjj c Lj-iuo (_voljAJl j sjbLiil ioUI»j>JI I 3 \T->S~ _lil 

jUaj 2l oljjjj iUll 4jJaJl ^1* Sj^JW ^"IjJjIj L$J CjLUJI (jp[>>- <ji* >iilj^ 
j jjjiAjJI i— uti - V . l l Jjl&j jjj J-^I j5Lt> <j£ !>La3 lift . 4. U . U . 1 1 4jjljjLw"il 
xijui lifts tOjj Ju Il JajJI J k_uL>JI jJJ-^u (_>gL>LV."J Jak>- ^gji u n j Li« CjIjUJI 

JUJIj JjJI dUj jUuiil ^k ^iUIl jjSLillj jLaSHJ LiLii-Sl Jajj *ia3 ieUuo 

.^liill »UauJI j JJL>J (Jjjj Loj jLUJI (jljjj JjUj j^-aij ijjliill fLLUI *3_j* <jl 

.^jlajuj'^l jj^uJI »UalII (ja <LSLSl» JiS^I «-V>JI CjLv-JI jUsj >iUJ ,** < fl,.^->.»." (jljJJJI <jl 

C (j.oijL u ^j pJUJI (_pl5u Q^Sf^jSi i\ jjj byjoj CjLtaj ^loiuJI J It ...J I jl 1— uV . ) I CjLjLc ^juj 

SjLoJl oljUIl j ojLj (> 4jliL Lo.cJ> Jl iJj_jj ji 4t$\\ cjLUII ol^J (JjIj^JI <jl tULaJI 

(jljjUlj Jjl^pJI (jl LolLojj j «-IjJl>JI -l2.1n.ia .»>Jl j ^Jj-UvjJI CjjjJI SjAUaJ 4jjjil 

cjjjJI cjIjLc jjuaj I ^ ],»,■> Loj cojLUJI (jj jIj£a ujjJ-o ^-vj' cP u- 9 **■ * ■ .' "■■' rrl^ i -^*»* 

(Jjly* Jv> *i)A>uJI Cjuluj Lt£ .0Jl>Ij 4ju»i j Ijjjjl j CjIjLu»JI Ji (jj jjil ^JvUvjJI 
.(JjIj^JI >illj jIjI ijj JLxiJI o«y*J Aj-* 1 *jL« (jj jj^"^ r , 'j- > >J 43jv>>jJI CjLjUJI ylj U- k. u j.XJl 

J5 ^Ij^" fLyjjU^I fLjIjiw^l jlko^l CdLLc |xflij (jl_^uJlj (}jlj>Jl CjjlS t4jiojUII 

. 4juj 4jUvujI 

e } > 

(}LU1I <> tL>J^I 4Jl£ j (jl^jjJJ ^hj^JI jLiuu^l dlJJ >-u„.lij 43yL>^JI 01LUJI jlki 
4JSU >oLu5 C(jjjL»^lj Lwlj LjLijSl cjLLc J JL>JI ja U5 ijjjaJI I^.U.fu ^1 SjjjiiJI 
lc 5jlcL-JIj sjLiJI ioIjUJI (j« L»viCj cuvaSJI jlu^SjI JjIj uvj^I - U" » j jI iP^j tJjl 6^ 



(jljjjJIj JjI^JI / j-i»* t5->L>0t J^mJI 



OOA 



Jl> 



ij^j >_ Lt ... u ,jl (jSL&j Ijaj .ol3»JL>Jl J5U jjjil ^.->.,.,nJ I 1»jjI <j* ">La3 _^>JI »jlj^> o-iL>j 

djUjul aj jl Ca\MV LwT j OjIjUUI (jljji Jjlj^- «-Uul J^o- U dUJ ^jic JjUSj 

Ij j^-i j *-lj^JI ^ ji 3^ jLajJIj jLiJI <oluj>J aljPjjSLjU V^VM tj\y- jIa-sJj 

(JJlLI (jl (J I 4»lj^JI j jLajJI > ■ I,. iAI j.uJn,ll (JaI»iJI lA aljijjSuLe «,Y*\ J^*r! ^Jlu ^ BjLS-aJ 

ajj ,_p >jL>wJI ^ _ J .c <^» jAc <G!>U (jj>.jj JjLxj Laj jLaJL «- JULI ^IwJI > - \, ,<iX'< 3jl>jaJI 

Jj15jJ (Jj| ciJJ'j j, T L J L ' ^ ^ o'-* ,J J' ^J ^'j^ (lv? IjjLa (^Uw i_JJl (jL tlaLtJI |jju>o 
(jjJJI (jjLaJI JJP SjS'lillj «-lSjJI JjL** CjLiaJLiuj Cj^Juta Jjliuj Ij .jj l U jk3ajlLI v4*Jl iuu>jjLa 
LSj^} (jd^y J^Ji-i *(mJI j toljL»V>JI (jb Lful tloSJI j£ut> .(jljjill >^-i>3 ( ji>ta,«u 
4.0 2^1 t_ju*JI JJJJJ t(jLbj»aJI Ja* Jujj c 4jjlHIIj 4-Ui<*.u)I 4jP«2l j o»U«l >— u-iuj ajJI 

.(jlujjl £ya (JjjljjaJI (jlSLJI (j_u 

«— jJL>- j yjljJl (JjUj jJlC Ja'io'i fjljilj (cJLiII JjIj* <L>JliH i&jJAJI jjJall OuL^ 
J*3 ajjJI Lai t4iLL< OjLa*- <L>I L$la JLao jfu J JJ&Lill BJL»a Jij^l s-liL^ jLeJIa oLII 
.Cj jbv^JI cgnVa j j^axJI ioLuSj j*i>J ,*-a <L>J15l1I (jjjto Cjj&Jajj Ou*i 
iSjjxa£ll jkliil CjliUj jJlC bLifil . l.g_\.o LlSjJIj JjIj^JI 4-->Jll5], JjL BJifi dJLia 
s-liL^I ejLJAj <jjj .dilj jjij jUI P_jjj i3i>>JI f_jj (J 1 ^ IjLaicI tliL^I cjLu&j jjL 
.JLajJI aljLiO^lj iiliiil 4jSLaj£}Ul j(jilj s-UL. tlib^ll t Io.\>.~ II 







J^l 



^L,UUI 



JjIv>- j (jIvuJI (j* t-J.fi^ll 4jLa£ (jl 



oo4 



jl^jjJIj JjIj^JI / ji& ii-»L>JI J-^aiJt 



lifbj c LjJMi- (jj <Lul>.jJI aJuJI jjLaa (j^ >-fy.tll > : ilh'ij La _jAj c^jjjjsJI jJuaj <t5j*I 
»|jL>Ju,i<b jl C^iljjLkll ji£ jjsJI (jj Lai 'UeLx-S'^l jl 4_>jljJ>JI i_j,.fi^ll CjLuAj aljL>o-/l ^Jaj 
4jj5HI ^IjSlI iiLU <ULoLS ejL»j~L0j JaSIji- jjiy >.ilhn _y>S(l £,li dlliS .<LlcLuoJI jLi&l 
Jj^— <J 0=>>*J OJuJlC d>Lc*)Uali..j| jjJ j£y *Jl)*^^ c^*i '^*3 C W^ - Kj - "* 1 - .! "9 ^Lill <L>-Lal 
^jljaa J^*J 0-Uu.i.o ejLa&Lta Laj| ^ ilh'i; IJAa t <LSj jjSl J^u ^LuoUlll ^Le J^x>JI 
O&jx) 4. illV .o a^Lc j (jaj-^>Lai>.| dlljiSj ^jj>L»il <jj JtH^ (3<^ ?:'j J ! O-o^aJ ' »iwi 

..LsLcjjikll jsica ifJjJI C1)Iaj1>." CfLuLtl JjIjJLI iwljj 

i_jyu La 4^jjil CjLuAjJI {jm (Jjj . l.g->l.g 0jKi..i1I (j^! (>*>*' ''. Vth . no (jj^Lia 3 °jd , *^ > 

.oUj! JlS-iSlI (^jju US' <LLe j jjj^ ^Lc SjkuJI oj.j«J (friendly fires) ojjiil 6^^ 
_j>JI <> ^_y ^1 (incendiary balls) 4ijL>JI c^ljSJI iufoi cJ^u La JUaj 

.dl!j ^LLkj i_li.,.u LUJI Jib (> L^«ljL>a-<l (> "^ju ojjiil (jljjill ojSis j^y^ 
jujjjJI culjLc Jia c L^JUjI fliijl (kCj «-Uls!>U <L»l>. cdIjLc JUa £,1 ^yi-^ ^ ^^ 
cj.jJ.-v.il c oLil c<L»L>JI '<Lul.t<u5.ll ojLSjJII <>uy> |>Ijl»o^I <^p %J>s cU^lcj <jj</JI 

. I^luolij jr-j^. Jji=y iC*" CjLu2jJI <>o >illj jj£j C JLajJI 




uljJJJIj JjI>>JI / jM JjLaJI J*aiJI 



*v 




^^ J &>* (jk Sjla^JI urfJjjiJ ojljaII o'jthJI ^u£» »Iju>oJ «rf>jj 5j^> 




_pJI o* 4jI*JI j Jj>>JI *UW u^j*) (incendiary balls) 5ijL>JI olj£JI 4ji£< »Ijl>uwI yjjJ 5j^ 
.iufiJI cJ^j i>ilill |Jlt jljjj jt>! B^aJI jj toljiltll pUiOwU 

i>il51»j juojj ijisljj ioLi«j (> cjjjl>JI JjJI 4J J^jj Lj dl)j Jf |>i.j (j£Jj 

Jf (Jjj (>i .Cj13jL>JI SL^-j i>JJjJI iJallb ISoS i±jjI_j£JI jj£l (> jSlj^Jl ^Lu ti>JU«j 

Upi jl .(jLf^-^l ^^\ j l*ip^ lapst (> c=_.LUJI j j5ljj>JI jjlUj tjL«.ukJI i±>jljSJI 

J 0=0^' 6* ^iljlj^JI ijjJ^ (j' Ur^ri u'j^l 6* 4<bUs (jlj-l>- JSLSuJ JjjjJI icj~«J JSu" 

jLUI jIjj JU*i-il dl)j (>&Jy i>iLSuiJ laj.V.u.JI ci>Lu2l!l (jl (jj pA^Jj -^ <LL)l3 jjlij 
ojui (> J12j J dlJj (j£J cIjjjS" juUJI (jIjaJ 1j> iS^Jl j jlcLj ^1 iijjJI LjLajSJl 



o-\\ 



yljjjJIj Jpl^JI / ji«* kiJbJI J-aill 



.jljjill Jliujl <£j~j l_U.>aJ vUdjJI t— iju jl »5 Ln . V . 1 1 JlftJ 





obliJI jil^J 4jj1JI Jj^I Jj» £>V 

»- t . j>a c Y * • Y j Lalu c4jjjJI ^j-ilj^l (>? jUSj» ^,« Yo,AV' (> jjSI ^^ic » T"t j>l* i> 
Jj ci/^jJ) ^Ij^l 6* jlaSj* "\,^rV,oAi JLc UuSJI l^ljoi. jjl^l j- AA.ioA J\y- 

&a jLi£a <jj^-» A,o ojIjuu U ">LaflJj Iajj^>- \ YV, * * • ,JI_p" u(^y i-=-»3j-»-t C Y ' ' * |»U j 

Jjly>JI i-u.,,o jLiSjS jjji» V;A <lljju U JjjL^j 0JL>la 4juj OJW j 4JI JsaJI (ji«JJ .CjuLAJI 

j^!jj jjaL ^f jJl^p- jIaj^I cjUUc i_Ji,K,"j cIaju*-^ Sjl>>iLI cjL^I j ot>UJI J 



yljjJJIj JjI^JI / j-i* lJjLxII JrfsiJI o"\Y 



t <uLli>- ^L^ L^Ju)'/ ^ « a 
i^l^pJl jik J fjjjj jJU _jaj t (Stephen J. Pyne) o^ J>. <yuiM JjL, 
<LLuj 3JLJI (jl j^jj 'j-^jj (jdjb^j oLp-j oLL* JUa U1L J-^lyol. SJjLfJI jil_pJI" 



. <r) "...l^ 



! j s : ~ z z z r- 
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>*j3 >_'.9Q 



j5j t.j^lb^l ^lii 4jjJuJI 3L»JJ IjJjJjj LSu3 jj^^l SjijLSJI <_>£>Ij^ ; I_j 4j->j^I ^jIxj 
Silij l5^-^1 h£jjI_}£1'I J5 (jjU <ja ..JLeVl p3jj'l P^jil 4jj-M' *^ > ^l ^ -^ W^ 
(j^^laj la><&Hj CjLcL>jJlq iLa^lj ^yiLo^l Ci£i3 JA3 .LfJlA iJl>L>jJ <_ill>^ (J^J L^I^JI 
.lift j4ajll ljj_ctc diJj (jA-ai jj-suJI i_JLL°L>^ ^JLcg (_>3j^(l JjJ J^ j (jj'lil-l 
Y • • ' (JW->- JjS Ujl>j 4-sflJ ClLsj LoJjlC AjjLoj Jl ^jjiLlu^l (jl ■(jjiwjjjll j£i> 
ejuljul (. \jj£ <UAjj3l Jawljlj Ljjl dLo^£j ISci (JJ*^" L>-° ftiJ*" fJLxJI f Lib J-*- Cj££wl_j »Lc 
j] t(ji>jjll Jt!-^ La5 1 *>.! a (jiyaJUj vWJJ j jj^' '— y— J I L^J (jLi "U-UaP (_>i>ljjL> 

(_VOjil >_ i . i .... j4="J _jl 'Ojj£ JJ>v3UiU (>ijl (_)->■ jL>o J jilivJI b-JWj Utl^ AJ\ <_lJ>JiJ1 

^.Ijjl J^»*J (J^'j ^V^' ljj_^^l J'LjJi'l )U JLvJI jA US' iluJIj O k^ lL) lj**JJJ L£i3 
(jl IjjJiJ (jls IjvaLu La^j p^Jl cJLxD Cli.u.iJ SJL-JI v-jjJ Jj »^il «-ljj (jLSj <-H¥* a C>rW-^' 
(_>su3 J JJl>voJI L&jLxo J 4->jL>*i O^l v» i\ (jl J-*J *' 5 '(C^' J >° *' J*J~?"J <Uj}L>- (jj Uj^i 

CjIjuuj ijdljllj (j^cxftllj r^-xJl *V^ J3^" <^° ^y- 13 ^' cjLjJuJI (jl mJ ijj-u LS 
i_jLju>- ^JLc 5 >K>.JI <Louil * -i j ojLij .jJjo I4IS c La >j£j «-lajJI * . u ,. n . 'i cjLjajj 4i>ljj>JI 

» tUbJJ CH.U.U ^1 4^uL>JI (jl .iluJIj i>uiaJI ( JLc Sj_jiai>. JS\ ,jj5u J3 c5j^"' s-L«-i1 
iXcUu^ (jl jl >>-l (_>i>j j Luuj s-ljjJl dUj (J5^4! -^ *J' Uir'-V. 'tW 4 'j J hjr 3 ^^ f^' 

^! icji» 4lLs-j ialjj liSlftj t^tiji-i 4jujI jLilul Ojjj^aJb (fJJS! L** A?f" j ^3^ < ftiSij 

. 4JV-i.uJla i- i._i .iti tq 4JUJI (jj ^"'1" 
^-<Ujl (j>«J) (JjJ *Jli (^L-JI jj i_9>*jJ (jSj (J 0JjJl> (_>iljj) jj-tf-o <Jl— w lil j^ vilJJj 

Uji-lj (jjj-alll (jJJjHJI j ^j-tf-k ,e^l (_>il>»^l (jji . -yii->J I j (j^Lois-^l >^— »AjlJI CU^(L>- 

Jilaj i«jL«Jli La vxcj j2JI ujj^j jj ; ;KII IjJaJiJl Jl jjj^L) i_9yv L jl icLiil t_i*-o (_>3jj 

.ji-l JLHJ LojJ 

(jAjcJJ jJjj jS cjliMj^ Lijjil; Ujuc a^LJIj 3">L-aJI <uic Akuail v±uJt>- jjj1> Lla 

<dl (jl ^ <U^<j Iwj wj^Jl <jLjSj Mmm p'iU'^l (jjj jila tL^Juji aS *3iyi <j£Jj t*jyji 

'icLLJ (j£ »^Jl > . gi .Cj j-ioJI Jj^J iIL>- j 4JI>^» ^! 4j«3|j 4JjAjJI CjL)Lal><jJI J <jJ~>J 6^'^ 



4jj_jjj Wj^l u'j^l (»jL>JI <blj^ L»ji>.|j <LuSj 4jIxuI JjjL (j* Ujj aJ&Lejl ^ill aJJ f jjljl 
kjJxLuillj 4a£L«jj>-^l (jiiljj^l (jj US' lia Uj-aC j <Jy dllili t |iL<j <uU <U)I ^Lj »j"L>JI 
(JJ °J* e J J'V.r' O^J* L»J ' (J^ <1>* i-ijAj (1>Sj J lijjIaSj "LijJojJl CuLal <UjLaj3^!lj 
Laljjj Udc f- 4 "" t^" cT^' d>° ^J^J loLftLvjJIj 4_uoJI iijl_ySJI b) t4l;JJ>JI (_>iljj)^l 
•■Jbjj <G1/Kil.d <U)I ~^Ju> (j£ UjIaojI i_u.,..i.. Ui&C ^jJI CjUMjj^I ola jjvj J iiajjj "ill 

: iM <UJ I Jj_jj i_y5 Jl »,o.,,t'J 
t>>*> i|xL<j <uLc dill j^jLs dil Jj-jj J15)) : J 15 U,$.'i,c <uj| ^j <_^Le <^l ^c -^ 
I»Ajjp f« fe * k J»L VI J^jJI »j5 ,j£2j U J 15 Q,w i ,ft > j u*<*> Uj all Jj-»j b Jj5 ij*mJ»j 

o^ll j»^ji lii "ill 'iL>\a\ j»^ji Oj^ij V$ jAiJl »^ji bi "ill dil Jjji U jjju lj^> Uj 

ljj>lj oLuJt j»^JP l> ojl> "ill Jldll \yj>b Vj jiudl j^fic t^aj^ "ill SLSjJI Ijaoo Vj 

((ijjjujlj 

£l>jVI j»^ji Lii VI Ujj l^lLu J*> &$ »y j ii>UJI j^jaj' J tj&jSjju ^1 dib jjc! 
j^>j iijll ej-ij t^jlJL ljl>l VI u'j^'j JLdil Ij^uJu jJj «^i:iJ j o& ^ J&\ 
Vj IjjJmj j»J pjL^JI VjJj «-U-oJI i> jiuJI Ijjuw VI j^Jl^ol 5l5j Ijjuwj Jj ^UaLJI 
jJ Loj j»-^JJul j Lo (jjtju J3-LJ jwftjji i>o jJtf »«^jIc Hw VI <>Jyjj Ju^cj dill Jl^c Ij^iiiJ 

((*. frlu *^>b Jjt> VI <Uil l_jLjL5L» >-fli.jjl j»^->J 

Sj^Sj 4«iL>UJl jj^ii ^w 5jjJL> (jiiljjl jj^Ja (jjj CLyjLv^l CjJ=Oj »_LS JaJ>-^l 
.JUjj ■iJjLo <U)I jjljlj JjJL* jjL>oj U^i—^ (>^ bj Lftj^Cj ol5yij (jJ-cuJl *Juj i_j_j1a)I 

lifj ii-L Jyl ^1- (ji <uLc Loic (J^xU JaSl ^jic jl iwJUJl ^jj Jji-j jl (jli dUJ 
iULJI (_>iu»j ct>o US' UUj ilfi\JLl>\^ cj15!>UJI dl>' j— jl>J clvj UuJj - jjJl>jJI 

• rt-yi *Lcjj (j-^j^l «-L«-i i5!>Lc (jjj Sjt>ull cjL^I j OL*-^)l 
<gI j»!>LJIj b^LJI <uLc _jSis (JjIjlu (jW LSjji A-j <^c Hi\ Jlo J^A\ ^ Js. 
■ O^y^l) ' ^f>- 6j ^>-i <*!* 6j "Ulc 4jlwLu »ljj ^J Jj«j>. JUj aJuI <ul>. *b J5J 



o^ 'V/^ '^Ai+u jiyi ( «j> - jJ=gIj t (\ . nr> |^j cio^ l \\/^ tj^ui j^^ji j ^i^ji oijj (\) 

*_u£JI jb *^L ^(LjjuJI 5j_Jlj ^IjiJI ^j LjL^cJ cjUuj) iLJ-^ (>-^ (r^'j '.'^1) UjIoS «j-Ij (r) 



. <Zjsjjjj 4-wlL*J I 



Cjjl_j5LII (jj fljj^l dllj jlj-(l o=uy ooJxalJa j^jll s-lilli^l lift Jj-oLt! J j->^ Uj£J 
Ju^l>JI j S^i-^lj tyjJIj (jjJI j 'iajlJI SliUilj LiSbJl J5u v-jliSJI Ij2j <> Jill Uulcj £0 

.jjjjlj JUIj JiuJIj <jOj*}\j 

Z-i^J-A f^Jj iJpLi*. 

JjlJLiJI <_>Axj J3-IJ Ujfij (_>J)lj^^!l (jj ojjJlc f\y^ <Uol*JI Jj-oUiJL> lj-y (ji JjJ 

: Jj_^l k^jll jl (jJ^Ua! I tjjsja y*j 2\ (. '<L>jjUl di|jL>-^l r^*» J}b ^jic ISofl LftjiS'l 

i>j ii^ijil jj-iJI (jj L^J 3jjL>vaII ^Llillj LuijjJI JL-ia LmjI (jLSuj jjlc <jo . \ 

(jjJjY ' UjU>-_jJ bjjl <_>Ojll (jj Cjlo Jl9 (jl^ M-*Jj \ Vi "\ j»Lc j (j_Jjio )« * 

(jj ojji>-^l <_(■»■ Iji I J Jj~»»l LgJ^J JLjI jjjM jj-k^I u^jllj ^4-/ j5j .Slij 

Lujaj 4iu£oJi oiisj stay - \m »i^i ^ jy ^ vy-^i <> '/.a* - v* .y 

.Ujl>-j Lijjl j <jjjJU Y • 
cjSjJI villi j ^SyM «-L^JI ji i."wj jj^II ^J^iL> BjjaJI villi' J «-L>_jJI lift jjw .V 

£>jj oil £$j\j j v-icul *UaJI (jl -^J-jjj LuJ (jvj^vj (jli (^Jul jj_^>JI (3^/3 j^C 

(j^L>_i »_ill \«« cjLiyi JLa^j-Jj ^Vo"\ />Lc 4LJ3 cjl_ji-* juvj *IjjJI jU .1 

.tjylo VO t^ro^ — \Tl"\ ^Lc (^u 4jLa-)!l ^Liyi lli^O-j 

JI o=yj-H i> J''-"' 1 -" lSjJjJI <jl I-AjL"-* uli t5JJl jlJJJtC^I _ja jj.ii.1 1 cjLijJI > T iu» .0 

, J-O—l' I 

xjjjv J bj^j>.^il 4jjIaoJJI jajJJ SjLil .JjjJI <jj£lk!l y> xjLiJI fjJJI (j^ -^ -^ 

L^a^i *(-->! ^JjiaJJ l-^>- Uiab (JjwJI (jl5a ^jkvwcJI j^jojl <_>ij«i . a.... i . -v , l I ^bvjl 
4JL Jaj bjjl (jj *L>jJl ,-Aii-l xj>I>jJ;j jLiuJil (jj L^J wSL> i CjIjjJ Jl*jj 

jJUII 4jL^J (j£ L^j5j j (^LUI (iiJJ>J JuiJ (-Jjj'il fr!j^l jl— ^ *Ij_jJI li* jji Ji) .V 
4jjJ JlcLi jjjjti^j^l 4jlA.,tJL> I. g.'i _;,->• ^LUl (jjl i^-jjJ yjJjJI JJJt^ («-«^« J 

i)b>J 4JLsjI J3 Cj3^I villi j (jj^UaJl Oj^Jj J (jj c (j.j.0 S JI Ljjl j»J~ij J 

p.^i.n.0,-,. CUAijij 4^4ijLaiJI aj>taa <LyL>aJI OjaoJI s-Jj ^iC JlCLj Ja) (j^jtajl 
p u.*,'e" j aAL_> Uaj v^wi (jj j>>vjuIj v a-J-X ^ JI o^jll OjIS j o^JLojI jX. n . g . J .LWi I 

.CluLuajj oj viLJaj'lS (JJJJJJ JI Ujjl 



SJupMj ^1^1 / j&e- jiljjl J^iJI ou 

»■ 

.ilj^JI jj£ j-ial> (J ill eS_p^l j* (jjtflkJI fljjl Ij-J yl .A 
J U>_p-I ylSj cjI_jJ-i \ • Jju jUj iij_yto ja£ yiwUJI tbjJI lift jji> yl A 
J|jjj.^| cjLaj Ujj* U yj&l j s-bjJI lift jj^Ji yi jj£Sll JUla-^ll tJutfJI 
AJ CjULvj (jj U>!>lj Loj bjjl Ja~fljl j (jJlLJI L-ll^Lusli L^jjjJ Jl i»j^>JI 
ejyiujlj l,o flj fl L yoj\y]\ jIjlcI jbjjl j l.u,.a." La b~J Ja-ij j "bjJ*- Cjbljb-il 

.l_3 >i- jl C^LliLIb CliLajlj hhH l_P™^ 
yfbSlI j Cjbfl^j (<JjJI yjslia) (^^wj IjJj&Sl *bj JjSlI iJbJI v^ 1 -^J • ^ * 

.j 2jJ < • 4jlj*Jlj yjjliil! c_JJl>j jAj bis mi.hn.ll Sjiaj I g il g i_u5 ioUJI 
j yjjlo \ "\ ^->bj ljj_^Ju isJbJI liL> (> '/ • — \ ^ ^ »U Vj^' t '-f : "' ,*■• . U 
(jl 4J iJLjllj \,£ ' ',« ' ' iujisJlj 5_JLo-tJl IS^-ul jj bjjl j yjjlo Y' b-J 

.»U I > — \ V o~> Cm \y\£ bb>^A)l 

t_JaJI Cj 2jL>^» J5 a^j "UC^o OjLiujI ifiwj (j'i LlCj '— lu.j ll>J-> v^-t >>l o»vo 

: 4lfi (jplil*-" yA*j p^bJj 'jJJ^I ji is III I (j&AJ o&y> j*j ^li c <tii jj djjJL>Jl 
. Y ' 'V (>Ls u!>L>- 4^jjjjju i^qJjJI jl jjy^lb (_>^L>vi (j»)lo i—luoI . ^ 

. Y • • V »U j!>b> Bjujl^JI cjbU^ll cjIjjjjlJI j^icl J^u . Y 

.i^Sn *Ijj>v^ji v^ J ^i~°! 6>f^ r-Y (^)i_p- .r 

. b~^l yj-i (_>jjL>-j i_jjju> j <jL^I A 00,' • • J|j_> . £ 
,b-j| Ja-ijj bjjl jj_i (J 4jI«^| YV',* ' ' /Jlj-* - . ° 

.t5jL^lj LwTjyi J LLsj Y\ <;« « « ^jJIjjs- .n 
. Y • < r »Lc j!>b> 4~.jjjJL> (jjjuill jl JJj)!I (> jfl-vi yj^Lo P Slij jJuL> .V 

. Y • • r (»Lc j!>b> -UjJjjAj (JjAjJI jl Cjbi^J CjIjjJAjJI Jpl iLo .A 

.ijib^)!! «-l_^>v^Jl <~j^>- j Blij y_j^io Y,r« (jJI^ .^ 

.b-j| j^i i_iaJL>-a wj->-> J Slia i "\ < , < • « (JU-> . \ ' 

.iujj!>UI Ifbjji J Slij o^ ; o « « ^[p- . \ \ 

.(ijl^Jlj LwT jy, j Slij l o, . . . ^Jlp. . \ y 

.i—iLaa <_^L>i-i (jjjio i Y / Y • • t I aLs JJj^I . \T 

jj>-Ij yjxi jl c Lo jj yoiw A« • * yj jj5^I Slij (jl t(_>aiO yjjio r JjS .\t 

.ylji jJis J5 
i|jj>v^JI ^jy^i- J 4_^jjji> (JjAjJI jl jJy^b (j^jLail iLp-'il jjuJ ejljjjiiJI . \ 

,U&J>Jj yjjio Y"\,"\ j-^ ^^bji^' 
i— '_jl>J VJ^ - J iL * 'Jj^ <_5j-JjJl jl jjy^b yJjLail 4 bj>^l JJuJ CliljjJJuJI . ^ "\ 



-kwjj Ljjl j^i j 4~jjjA> (JjJmJI ji jJy^Lj (jjjLail &lc*-^l JJl*J CjIjJJJLaJI . W 

J iC**-" *^*-. .V^ I J^ 1 4l)L> ^ic CjIj^pJjj (ji>l*el 4jic jJlu i^yiujo ^> <>>IS (jl .,y^JI 

Jiu 1 1 j£a .U o^y i> iV^ ^^ c/^kj *Lu».uinJI 4l!L> ^c jjii Jo^x» (jLo-^l i_jJLci 
(jjj ju> h-9j 4>wMj Si^Lc dJlia 03^-" u' Bjjj-^^ 1 lt^ 4 -'' daHj u- •^-"-* a tl^-fj tibLuj 
4i}UJl ^jjJ 4JI (ji t(_>i>jil cjU^Lcj fjjj " ij ^° oHj lt*^' cP^-" ' L>v ^ a ' i/**^' -^j-^l 

.LojIj yftlii 4->*»aJla oaJI (>u 
l. 'uj . l to vuS i_ i . 'i5 a CjIju.'V.o l.^.l.i.^xg-i ol i 1 1 h" ia _^l>o (jl (jj 4^> <j&\y» 2 1 (j' f^J 
Ladlj lji=L> il il f uV i ^ill 4jJa."jl P UJI (Jjj (jijlvoil J=L>ia ajil <_)Axj (j£ LjjoJL^- jSjj— > lift 

ct5jjj>Jl JjjJjSJl i.( l> ,i,Ia i .JI) tijAjJI c (j^eUaJL^ jj-ajJIj (jUj^II jj ,Jle ^j-^J-1 

. tftviCa ciliikll (_>£>! vol C Ijjaiflj^l 
(jjjj 4»^> jjj a. ^ L 'v J I a^uJU j Jji\ CjbjjSoil (j;U »io>j jLu/ (j£ 5jLe jA (>3jJ Jj 
<j4 (j*^ c5' 6' ^lalx-U 6^> -^J .f~*>JI <j£ *ilju ^jJI '<LL>jJI ji 4jjIJJI LilajJI Sj^>l 
jl»L>J L^jl i. lucv . 1 jjiuil fLuUI JlcIjaII (jj .ill.'i.a.i CjL»j_jjliJl jl ajSljj>J15 CjLjjSLJI (Jjj 

ijjj Lftjljil iJUij t5jjutll iU kl a. ' jixXI J^lai: OJlC ^ic JLaiy o*>j* <_5 1 jLiJul u! 

<dl£ul ^jic jly^l SoLlij U <jLi« j JjL< <>j j ^^il jI^I jj^j o=^I -^'j 3 ^J 

<±jjk)\ i ; 1 ,, 1 , 'i j 4. a J n , U 1 dilj j ^Jl5L-JI jLioJ'ilj iajdJ o^voj "OLs^Jl 4J>jL> (j| LoS 

al iljjjw ^» jAj t-r!>UJI JjJs ajjjj e5-Uj ' t5j^i O^'j^' ^-^ J'^^ ^= " ^1 u' (J*J ' Wri 3 

(_9y«j 4Jjjw <ukxo (jl^-* 6*"^ ^-^-^i L» o^ji 0JjJl>JI Cli'iLsJl JJlC Mla5 .dilj jJ^J '^ 

3JL>- V" •,' ■ • J£ (>~o cj"iL>. (^1 dUj ^ic Jlloj tL^j Iju ^1 fUi*)JI <Ojj3 Jl ix^u 

4.l,»."i l ..o Cj"iL>- ji Ijl>- iLafliil 4j3|jjc>JI jLLill j <_>i>_v<JJ 4jJjaJI Cj"^L>JI dlJj5 4 iLaiia 

.jLiaJ jl 4ju»<l9 <Luivo b\att> jl tLij J5!..ti.i (jl u^i ' c5' tt -"-^-'-= i Lfj'j la.LCLcl (jSLoj ojLe 



t^jSl ^.jl j j Lj ;_jUI ^jlj <J|) ^^j li ^ »_ jlj .Sfl i >o (j c (\) 

.L^-JI i^^SJl <jAi>Jl/http://www.ascssf.org.sy/conf-falyounl.htm/ 



AjjjVIj ^Ij^l / jAc ^IjJI J-aiiJI 



0V> 



jLLu (jjuit Ojlp A^^! l5^' JJ^ (1>^*-* O^y^i 43^-£ OjIjj iL^JU 4jjL> (jl £jls l j*&x}\ jJ^J 
Jaj U Jl (ji^-aJI *^' 1^* ^^ri bales .<Jb"J *bj 4JI J^ lJjAJ (jl (jSLaj U^~^' JjL * 

4. 1 . 5T .,. 'I' i.o - .. i . ^ij Laole t!)lio <Lluw Sjli J»j j^c J-a->v. Ij^ t<Ut,JjJ| 4JLklil dlil) JjJ->Jl 

0>jaJ <ujajil diu fj^JJ ''JJJW ^J^U*-* 4-nSj (jju^> Ojt/Vfc.oJI (_>oljj2l ul .jLiuj jl «_>j— j 
AjjU (jjSu Siay-aJlj Ol ..j. J ( _y i J>ly* jl oia (j£j C 4Jia a.'l.,,i,o o=>lvol l#Jl lg-ic JliLi "Uj^j 

i?jlx> j (^L tii a o=>>* W- 3 ' (_$jL«JI i>LS\JI wa>JI J uliil Jjj-j J>: LfJJJ ca so. 'i , oj 

. 4-J I. o...*I*J I i_yOjxJ\ 
C 4jjl*j a^JuL^I (jjSu <Lwijil (^l^c'iL LLs^ll (_>iijAjJI (jjJ-> U^'-^! 0^' jl_^^l 
4jjjj-JI (JjJaJJ (_>ijAjJI (jjj (jjjUall j|j3*il Li ."UCjS 4j_#j~ ' eSjJ-V UV^i ■' a * 5 p-tf- 3 

(jl (jjj p-£*j o="j^l (j^Lou^ mjj (_>i>j^il (JjJujv (2>jJ^Ij (jj^jjIU;! o»^J Sjjjj o»l_^cl (jj*Vj 

.Jjliill (jjJ Ujixj (jjSu 
oJ>lj^"ifl jj5I ftl^jLilj tJjJtfj 4jU*> oIjj5j JJW fvijJ Jj-A* 



Time Course of Common Infections (all in days) 


1 
i 


\ Disease 


Incubation 
period 

(4JUo-.II iyi) 


Latency period ; Infectious | 
(*LB*VI ijsi) | P eriod . ! 


Measles (Aj^oJI) 


8-13 ~j 6-9 [ 6-7 j 


Mumps (iJISjJI) 


12-26" j 12-18 j 4-8 j 


Pertussis (^jJI JU-JI) 


6-10 j"~ 21-23 ] 7-10 j 

i i ! 


Rubella (iul&l 4j*»JI) 


14-21 


7-14 


11-12 j 


Diphtheria (LjjjOJjJI) 


2-5 " ' 


14-21 


2-5 ; 


Varicella 


13-17 


8-12 


10-11 


Hepatitis B (JoSJI olgjJI 

(- V £ji -) 


50-110 


13-17 


19-22 I 

| 
I 


Poliomyelitis (JUJ&I Jli) 


7-12 


1-3 j 14-20 j 

i i 


Influenza (IjJjJii^l) 


" 1-3 


1-3 i 2-3 j 



O&jll CjIjoS >iUiSj t(Cji>o jl oijil 4j5 J-lV.; <_5 jJI Co3jJI jftj) *Ui>'il 'iji3 c (Jj^fl 
i JJl>- j^-'i L yaJ>-Ji yj Jliul^ll !>bl3 UjJ^li- oijil (jjSL; (jl (jSLoj ( ji\ culij^fl ^3) 4jJJ«il 

. Uj.u'n (_>iljjl OJaJ (sJLiul (jjJJ aJj 



oVi. 



4-ySflj u^l^Vl / J** ^L-l J--JI 



aA L— ^ <_jjio J=4~j 4_i_.|jj o^vll JL_ul <UL> j UJ^4! - 1 _J*J : •>-*■! ' j--~ll . \ 

Ay** (. jiilxA ui JiLtu jl Bj-iLw e-U-i >>■! (j^i.V.fil JJijuLj 4Jt»j : (j_>j_ll — ij . n ll . Y 
^j>j!l <.u IL ^Jy o'jJ'l >_Lu,,u /-i _;li 4 IjL*>. »l LIj,**- »l LL-ul -J uA ll 5 LSI 

^liul,^ lJIaII JL-jI j -kwjS ^jJl, ^l <^l£ll (vector) <l>j1\ .(pathogen) 

Jl ~J| ii—iLill ttiupljJl t<j_>yuJL ii_»^ll C-LLj^I <jj JlOjJI cjllll Jjjl-/ ^ji* .<_>e>jJL( 
-JlJAj .C_9jJI ,_>_—• j 4_i3bj u^jaii ( -L»l>JI i_juu_II ^-A t_jl_j__*JI 0-A <jj-J° y^LUI 
iSjJhlll jj* j.Lls-^1 ^j c(fomite) ^Ju iu~<jJI ^j* _>jS_ <J^*U 5**- J^* ^Lj--) 

culjjSllj <jj^-JI i^UJl tyilyJl _UJ ^ Jlloj cLjjJI SjW J-j3 ^jjJI 4a>JI jj£j 

.~ji tip-ij^Ji ji 4^3111 

Ikwljj IL_uil 4jjj^I gjj <> jIjuJI jJ-all jl Jj^l jjuall Ikwljj Sj-.! 4?uyl\ J__u 
H\jX>\ 'foJj jJ-1 <jj£> Od^l s-Ulj «-l_^Jl Ifcjfl J^_u ilu j SjyJujJI cn^bJIi .i_ ij . nl ! 
43l_j iij^l J_L> jl j_jj.nl! jAj _JL_I jJ-ail ik-ljj jL_u^!l <>o (JJ*» C_5j j SjU 
jl 4ltli_ jl 4jJLc s-L-t-IL -)l_*ll jJ-ail (5 1 Jj^ll jJ-ail ^-Lfi Oj k , uJ I |_o L_-Sj .<Uljjl 
j ILul {jy^j ^llll jj_a!l ^Js. Sj_u_JI Liu c ICj_u J}_X__>^L BjU «-LjJI I Jul; cOlljl 

.bLjI (_L____JI j (JJJW jA L_j tJuJSiH j Lk>lj jxuJI 



Common Source 




4jJuJ! O j jJ a .- v . l l u^lj^^l Jliiil _)jJua« OrfJ w j*I! urjuu J^~* 

CCjjtJL JjAlil jL-jJI fj-Jl C(jj£ji-II (j_» 4Jj_j_nII ^Ij-S^l a_ftl (JJJ- 3 JjljLJ>Jl 

ja yi-j-LI J5-JI y-jSjJI c_.y_JI (__w .UliiJI L^cljJL -i.>,n IL JjiUl ^LUI fjUl -llJ-Sj 

jjjjj d)L_j_jjAJI Jrfj i .it.. i," ^iJI Lfejoij 6J_"ljJI dJjjJIj oLil CliLIji- j> Jy_>aJLj e-Lil <_a__ Ijj 

.(P) _ij*JL L^J j^jj IjjjjjjjlII ji '(B) _ij*JL L^J y>y^ Ljjj^JI '(V) _ij*JL L^J 



^Uj^lj y^lj^V-l- / J*. tfty\- J-aiJi 



ovr 



1-Common Source Epidemic Diseases 



Disease 



Causative 
Agent 



Infection Sources 



Reservoirs 



Anthrax 



Bacillus 
anthracis (B) 



Bacillary 
Dysentery 



Shigella 
dysenteriae (B) 



Milk or meat from i Cattle, swine, goats, 
infected animals sheep, horses 



Fecal contamination of 
food and water 



I Clostridium j Soil-contaminated 
|"~aJI j botulinum (B) ; food 



Humans 



Soil 



Brucellosis 



Brucella 
melitensis (B) 



Milk or meat from 
infected animals 



| Cattle, swine, goats, \ 
j sheep, horses j 



Cholera 



Giardiasis 
Hepatitis 



Vibrio cholerae j Fecal contamination of I 
(B) j food and water I 



Giardia spp. (P) 



Hepatitis 
A,B,(5,D,E (V) 



! Fecal contamination of I 
water j 

Infected humans I 



','.,. | Salmonella | Fecal contamination of 
suyuS IjUl | paratyphi (B) I food and water 



Typhoid 
"ever 



typl 

,..„'■> i 



Salmonella typhi \ Fecal contamination of ! 
(B) j food and water 



Humans 

Wild mammals 

Humans 

Humans 
Humans 



2-Host-to-host Epidemics 



Disease 



Causative Agent 



Infection 
Sources 



Reservoirs 



1 


2.1-Respiratory Diseases 




Diphtheria 
j b^ujjdl. 


Corynebqcterium 
diphtheriqe (B) 


Human cases 

and carriers; 

infected food 

andfomites 


Humans j 


I Hantavirus pulmonary 
i ob^iJI iajiUw syndrome 


Hantavirus (V), 


Inhalation of 
contaminated 
fecal material 


1 

Rodents j 


Meningicoccal 
meningitis 

bl*w oL^jJI 


Neisseria, 
meningitidis (B) 


and carriers j Humans j 



6VT 



ttj/Nj ^I^Vl / ji* ^lill JrfAJI 



Pneumonocoecal 
pneumonia 

4jj olj 



Streptococcus j Human carriers 
pneumoniae (B) j 



Tuberculosis 



JU-JI Whooping cough 



i Sputum from 

Mycobacterium ! human cases; 

tuberculosis (B) ! contaminated 

! milk 



Bordetella pertussis 



tape 



Human cases 



Humans 



Humans, 
cattle 



Humans 



" 






_ j 


! 4oa>JI German measles 

4*i]&l. 


Rubella virus (V) 


Human cases 


Humans 1 


Influenza 


Influenza virus (V) 


Human cases 


Humans, 

animals 1 

j 


Measles 


Measles virus (V) 


Human cases 


Humans 



HIV-Disease 



■,^1 



2.2 Sexually transmitted diseases 

lfecte 
uids, 
semen, etc. 



Chlamydia 



HIV (V) 



Infected body 
fluids, blood. 



Chlamydia 
trachomatis (B) 



Gonorrhea 



Syphilis 



Trichomoniasis 



Neisseria 
gonorrheae (B) 



Urethral, 

vaginal, and 

anal secretions 



Urethral and 

vaginal 

secretions 



Treponema 
pallidum (B) 



Trichomonas 
vaginalis (P) 



Infected exudate 
or blood 



Urethral* 

vaginal, prostate 

secretions 



Humans 



Humans 



Humans 



Humans 



Humans 



2.3 Vector-borne diseases 



Epidemic typhus 



Rickettsia 
prowazekii (B) 



| Bite by infected 
i louse 



| Humans, lice 



Lyme disease 



Borrelia burgdorferi j Bite from 
(B) j infected-tick 



Malaria 



Plasmodium spp. 

(P); 



Bite from 

infected 

Anopheles 

mosquito 



Rodents, 
deer, ticks 



Humans, 
mosquitoes 



ijjj^lj u3lj^l / j^»* (jJliJI J*aiJI 



oV£ 



Plague 



Yersinia pestis (B) 



Biteb ^lea feCted ! Wild rodents 



Rocky Mountain 
spotted Fever 

J" ji s ji 



! Rickettsia rickettsii I Bite by infected 
j (B) I tick 



2.4 Direct-contact diseases 



Psittacosis 



^ULuJl 



l^ 



Chlamydia psittaci 
(B) 



Rabies 
_JLSJI *b 



Rabies virus (V) 



Tularemia 



Franciscella 
tularensis (B) 



Contact with 

birds or bird 

excrement 

Bite by 
carnivore 

Contact with 
rabbits 



Ticks, 
rabbits, mice 



Wild and 

domestic 

birds 

"Wildand"' 
domestic 
carnivores 

Rabbits 



uIjjjJI J •■ L 5^ij^ J l tJuI^I os LJLjjs-I JJijwj j*£ i_Lp ^^> Vh3^ fijlj' pi* J 
J^-io l51II vJJI dJj <u}lL> (Hippocrates) cr: xk; J 5^ui LJa*Ji (J J a )i lull LLc tjLLjuLM 

<ul tiljop'jli ^ ^^J| puJI j UoiJl jiijji ci^I cjjl^I L^ioj SjljjujJI ^i^Sl 



(1) [Encyclopedia Britannica 1996], Of the Epidemics, Book I and II 

[Hippocrates] - via MIT (US).. Epidemic! - The World of Infectious 
Disease [exhibition] - American Museum of Natural History., copyright 

KIB.. See, the references . 

(2) Epidemics and History: Disease, Power and Imperialism 

by Sheldon Watts.. Viruses, Plagues, and History by Michael B. A. 
Oldstone. Frank Ryan.. Reviewed by Gert H. Brieger, M.D., Ph.D.. 
Copyright © 1998 Massachusetts Medical Society. All rights reserved. The 
New England Journal of Medicine is a registered trademark of the MMS.. 

See, the references. 



LLsj i^jj j i«UJl i>-Jlj Lkll f;5» c (Nancy Gallagher) j^U ^U 

; (c-iUl j <-"J^I .J-xJLa-o j 4j~uJj <U>^!jlJ' ^Ijtu ^^ 
. JLull jJjjUl! 4- lu .i.o Jjl_j£ »l_^> ,V^ ^j' • ^ 
CDLia£ qj&ju \J\j& Jjju l$Jl jl iSJjjw ^Uclao^-I JlJIJJj *Ij^>- <> tytij 4jjjI . Y 

,SJJL>bS 'UcLlcvl 
5uAi» fjjJa CdL>jL«j CjLjIsu j_j-oj' 3y" *-".^ -^ 

j^wj L,j^»oU j pL> liJJl t (Sheldon Watts) ^Ij 6j4f^ pJ^ 1 c^ 1 rji 11 

4jjjSl yo-.Sll «-i>jj _^"^ (jT^ ^^' Iplj^' 6iA 3^ f- 4 ^ f^ '6jAl2JI j cAjajj 
.4j*loI».^lj 4j~/LJIj jjbjLouihllj <USl<uJI Lf>oijJj (>>ljj^l pijLi Jp- <L>u>^aJI 
<d (jSJj tl^J»ojbj iobOl 4j>wa)lj oe^l Pybyt 7^3 L>* t>° ^j' <->*^ ^' r^ >w5 
Cjljjl L^JLSj jJuJ l.j.U-fcj '<Ljluj 4j£Loaa-l CD^Uo ^Ijj^lj *<Ul*JI 4>waJI JaJj j J-aill 

cjU.ju.-vJ I Ili ^1 iuljjll A>-i (>>_yLI (j 1 ^ ba ^3 ■^ 1JU . A ^ XK ! -^ <^-"J JojIjjj *UJ 

. (,) ^Jlill JUJl j ,yJI dltu L^U-JI 
SLjb Jj_a3 ifL J<ui>J Lfiojbj loUJl L>wa)lj ^idjj^l J Lfo LLiS" ^ajlj i_ill 

AMI J\ STtV °c>i ply^l chul^/i!l j^Jlj ^jill L,jjl J ^jJI (j^LUI.^ 
(>j 4jjuiail cjlij^l j ^y^l o^y&i ( ^ a - , y jj-aj<JI J iej*ll j pl-^ 1 a«/» -Y 

.W\o 
.\W> J! UW °c>i f 1 ^ 1 6*? J^*Jlj t^^ 1 Ly^ i Wi^ 1 - 

.^ya ji mv 6- jiiyiSi (^u *i>^)i (j^i oijj.n 

.^YA Jl \MV °b* (»l^l 6^? Ijj^I.V 

Laj^ai*. ^IjjSllj 4jjjS!I iojlaJ i«L>JI jjLJI &aI <> jjluj ljj> (j^J'lj |JUJI * r _jLjS' 



(1) Medicine and Power in Tunisia, 1780-1900. New York: Cambridge University 
Press, 1983. 

(2) "Migration of man and his maladies is the chief cause of epidemics," Alfred 

Crosby noted in Columbian Exchange: Biological and Cultural Consequences 
of 1492 (Westport, Conn.: Greenwood Publishing, 1972). 



^^Jl J~*Lu)l £j>jj t_>L£J| ^^jioSL. ^!j .^^Lsui-^l Ja^ <OwL»i (>c Mj>s ^■j.ra.vll ^tAJ 

jLcLujx^l r^ljJJI ^^jiav Ljul -USJj c<dp. euluLa^-lj <L>ubJj 45tu~«j <Ujj*JJ i^oystt 
Ji (iJji- Ulju>J 4a*Ju u!j 'l*» 4*>-jJ_£uJl 4->u£ja1Ij i^cLu^l (J4i^>j <jj If) Jai> 

.iljijJI jl oijll dDj o_y&l£> p.g-a.1 o^li cjI JaJ 

4JU, Jy* j.Mill j BJUA^ CUTIS' <bltf j 1 glj.r-.3~ j j^JJ ^1 J5LJI jSSl JL^I 

£j$ c^jjj jJUll _^a ta>|j Ja-j J^c Jl jj*,, ^ju>JI tS A*)\ LkLI lS 2aa»JI v-i...JI J** 

.o^xlJ iu-Jl j^ulj^Jl ^tj u^i j Ijluju jS^Sli il>2Jl 3^ tiJJl ^(Robert Koch) 
SjSliJI J*>j cuil5 JySbJL (j^iuJI 5JUJI jl^joII Jl LiJI Jj_pO j <d <l>.j!I .yj| ^| jl 

(_>ilj< 2 1 jij.n2.il .SS^I 

: LiJl L»LLu 
t jj-<S!l c^jIL (J uu-i 4j^JI ^.jb j iiic ji^Sfl Lj-JL ^iyu U 3 \ :^l|sJI . \ 

li\±> j 42jLLs.j -ulSjl (> Uuy Liu J3j tySuJI ^u «^ j^| Liojb J*>oj 
(^* k)*^ 4 ^* J '^bljjjsJI £j i_iJu« ^ • • (> jiSl (jijll lis* uuu .J^tfJl 

Sj^Jl 4j»vi.y L£ (Yersinia pestis) j.c^i> Lu*~,jj Py ".•:■** ^> 
.(electron micrograph) ^jj&y ^^i jl^*. <> Sj^iilj ^JbJI 




(Yersinia pestis) £ji o?«UalJ iu-JI ij^uJI LpSJI c*uS Sj>* 



(1) The Cambridge World History of Human Disease, edited by Kenneth Kiple 

(New York: Cambridge University Press). Published five years ago, Kiple's 
book, with nearly 160 contributors and more than 1100 pages, is an 
indispensable source of information about 'he history of disease, both epidemic 
and endemic. 

.ijiii-j 4j5^L,j i*pUi>.| cn^La- 



oVV 



Vuj% util^Vl / >* ^ISJI JvaiJI 



^i*^ t LJ i*-,lj (jjL>^ jiuo jl <. (the Indian rat flea, Xenopsylla cheopsis) 
jljjs j jjj-jj dUiSj cki>U)!l Lays!*} -Lr^'j u'j^" <_£• <b-^ ^1jI>p- J ^l_^i>JI wLt3 
i_a>LJI c^iwjj c(prairie dogs) ~J\ v^ J^ v^ 1 fjj^ o»*y JjoJIj li^l 

-$;.;■'-"« j-SoD U>o JjJjLu.1 (jiijJJ IjuukIIj 4ioL>JI IjjjSJI »ifl (Ju-aa£ Cjljl^i>JI dJj 



P?ii^ 




L 



Actual Size 



j^jxaJI ct>J i>>j^U iUbJI jj*gJl Jj»JI 4jj*jJ 6*«J Ji^ 

315 (Rattus rattus) ty iajj&II eulsjSlI j syai« cuil5 ^1 ^Ij^JI jlJj^JI 



4ju>jVIj y^lj^VI / jZj£ ^jjlill J-aiJI 



OVA 



Norvegicus ) tj> ^IjjuJI ^Ij^JI u'Jj^ 1 j*** 3 fj^ 1 C& 'o=»j^ !■»■■'■■" j^ 1 jlJj^H 
jiyJJ LotLls yij US' .d lail l oijiL ._Lu,uj ixiljoc jiSSflj jjSSlI ejjJl ^ (rattus 

4iS ktllj .— i . i ..... jl c l«-a~< jjSI jjjI Jj*-> j-iJl (j^-" (jj^Uo J ^^J-^' iSy>J(a jLjillj 
lJl> Jl )t» <_!1>JI yb US' <Lt>u^)l jotfj OjJaII 4.U.JI jL>Jjl )t» Los-ai- oijib 4>La)fl jLojl 

• tij->-i *iji-'l jblioj 4^>xl^JI OjUJI 4juS ^-Ij^'j lS^O®*^' 

(joj T$y^ *j-*^ 4.u,ii.ll LjjSjJJ <LLL>JI iiiCjJI icjJL i_>Uail (j^i.v.i.fJI »}tLJ j*j 

»j Jjl> amJ puojj (axilla) .k/il j LjlidJI j£*JI <l>jJ JSLiuj t»LJ £L Jl jl>Ij 

^CJjj j "i ,o. j . U i,i ' \ • J I \ (jj^ LftJaS jrjljjj jj 4-iujJLS jjjS w t ^ fu ^L> iJuJua O^J** 

iiiijdl jLUl oJA .ijUjl ^^j c(bubo) (ylJjJI JailJl o* 42iio ^j c(buboes) JL 

JUL"^ oj_p-UI jj^all J (jjju _jA US (bllboeS) lju> <jjj ~uAj -*j£u pj Ijl> jly <jaSi 

.(jjoll oia j-i (jo <usLJI JUL "41 Tja'vla aSJa Lll <dll JUu c^jIL (jo^Uao 




(buboes) ojuJI j^$£ JtLw c>^ jy# 

"LujjAlc 4jJaio JSLijj 4 iiJVil I f»o..iTi ^1> c »i,ui ^vjj ^Lajl 4*»*JI ^JJ UL^-I 



Jl 

■UJI 



^CjLajU jj^ljCl dUj AJJJ . 4 00,111" JLxj <LCj«aj L^-j3 (? ->JI -7— ■^■■.■■'■lU Ou ji-l ^i*AJJ t 4jjj-jj 

<_>£uJ tjjuJLfc tjL^Jl ',JaC (jiui^u talc i_i*-ia tjjjvj (_><i>ljC3l JjJj' (jj .Cli^jJJ ^.. Aa - i 
« O . e a .0 c . e . 

t4jjjw i>jJ i* JS^I (J^) <LJle ,-a^j cj^hllj oljb^l j Jyjui Jl c^LAi ' wj-* 

i_)Lail JjUojj <LA*JI Jl _LC i_il*jj| (jj P— '-'N I (IP-a-i,! (jl UJ ija\j^i\ dlu JL*J 

a-" s 

lajJI j p,o,,.gllj dj^LiJI j.Vu.u.1 <uie t_i,l*lll (jj 6^4 *^ 4 -'' j' c<L»l$Jjl J <uLe ( _ 5 -^"ijJ 
JjjJI (jicLLJb L3yu U SjJ-> ,-* &JA .^J-LI AJ lVJ (J-»«i A- 5 p a« «■ " 1- U ...1. 1J 

.(bubonic Plague) 

(jtclkJL l3j*J IJLfca t»jJI JjJl*- Jl Sj-iLu <Ujjj>JI ^.A 0" Cj iL>JI (jA«j j 

jl 4Ajiiil v jJJI J-jfLto JJ ^j^o o> 6r^i yj ' (septicemic) ^ ... iu I I 

U^uy JuUxjj .ill»JI ^.ix^i Jj3 Cjj\1| Jl (JjJj jl Cj-u5u jk>l CjjJI life .(DUDOeS) 

Jl ^ 

C . Jlo , , , j [ ^ Jjl ^fr 

^1> jl jLjjJI ^jLiJ^'l cliiijjJI Jj3 <jj ^1> Jja>v» ijj5u (j' Or^i f>^' '^* u' *'■*■ 

j p,o,,.ql| J.^l>o fjjJI Ijl» J .4$U=uJI »JlCj OjlJJiJI i-u ■» a_^j>JI j \j$>-ys L>&. li-^' Jj2J' 

»jJl LolLu t alias (jSlj jriiaj i_u ."j JlL>JI CloO' »JI i_>j_iluJ 4j_^»jJI "UCjil JyLiujj tajJl 

(jtclkll (>o i_j'i.nll lift ^j_j dUjJ (.(jjdll (jSlj •Cijj JuC (jj^rtj k_>Lall Cjj\a-ii C t_i>o 

(jj cjLjIjj LjjjI -^ll>l Ujlkj ij«ie ^jLJI <jj^" j "^4* ij^ 3 ' puj^I Ijl»j cjj-j^I ^^jjilj 

.j-ufi.il L^l« J3 tbjJl lift 

^0-i.^i.u II f^Jlj c (bubonic) ^Jl p^JI coj^UJl i> ojii-=Jl !>15 j J-^s> 

(jjui> (^bjj>o Ijla J5j tcjjj aj i.a-^>JI Uaji j ab Jjos &j t jyjui jy t (septicemic) 

CjLjSjJI JjJW iLu jl t(JjJLC i£jwj IjLiuil jj5TIj jla->-l (-jIjJI f>*J'j .?V.' 4j V~*' J! ^^ - 
(jyLLJ cjLijJI Jjjw Lolu ^(jjjLaII (> '/. Vo— o" ^JL*J.I j^ (j^- 1 " oy 1 ^ 

.(jojUdl ,> y. ^ < > septicemic 

(_5 ajJI ^jj (jtcLklb i_3j*J U 5A3 C(Jj2jLJI duJj^ll (>o L5u»3 jj5^I fjj viiUAj 

Oj^Lkil <> pyJI Ija .o^jJI J v 1 -^' p-^ 1 ^^ J L» ,: >! S^i y>3 ' (pneumonic) 

dUJ Ale *3Jj JjJ-i JL*-< 1-iu.li t(jjjjjJl 4j_ji>-j jlkj L5xji3 jS5Tl Jiw Jl jj^jj u' 6r^! 

*j cJjjJl5^ji>cw i>JI 4Jj ^jJ^J Jl*l< Jl J_p<JJ dUJ Jjyj t ajJU ia5j« JaL>u} ^Ijl bLs^AJI 

"Jjjt»"'/. ^<« 4J (jj^liaJI IJA .SjjJjm (JuULi (jj^>i J olijJl J^a>uJ Cjbpljull jo- l ... o 

.CljLeLj t_3jJi> j ^->JL>o (jl (j5l»j <U3 iJUailj t ixjjJI 4j>JUib vi)jJu~uJ aJ IJI C CjLjSj 

5Ji>-UI Cjl--v-l.tu.il a^J i_u .1 bp"j| I5u3 jj5Tlj J-il »*jlf LLs^l (jj5u jU^aJI JUL^I 

l Ua*.. J» j-ajJI ru-ajj t Sjtv,.. J I (j* <L>jb> y.. j ,. ^-i'il a^Lj^j-l -i-jj ^jl> ljL>- JJJ-i J5 l .. Tu j 



: Ljjwj i(jj£lUI 4jjL>-« J JUill jj^!l obLall o&*j flji>^ <j^ 

.Streptomycin -\ 
. Gentamicin -y 
.Tetracycline -r 

CjJJ'Lj <U (j^uJ (j j . Li . ul I .(JjvpLUI CjUjjJu <L»JUj J jjJ fljO^I BJA (jj Jj>lj J^Jj 

J3j .L» JUs <jj£-i~» L»ju£ (JjjwJI <jj Jj'il ^AJI cjUUI (>*J> ijojij (jl u_c*j *IjJIj 

!_3j£ -I3j t(JjJwJI Jl&ul ifijw u - u-u j^>JI UjJu t(ji>^il JLc 5jk.ua.LI <Jji»-l jjk CjijC 

(jl J^)Jl j yi (j53j c^yJLc >.u...J ^ Ujj i « SjJLI ouLSj tULLul J ^>-*Jl j^o-Jl 

fy JjJ-o l$j| *ijj ^Ij «-LajII Ji>-JL)' ^aJI (^fllJl iljC cu3y fbjjJI J i_9j~o ~j, II Jlu J I 

Jj .oijll [j-iAj cjLIjj «j Lo^oi- I jus- <UL*3 L^JI jj^sJI iLijL cjjuSI j3j .ojjwJI <jj 
» j V. " ,„,.i j U .. u . 'ui i jl 4a3jujJIj t,jjjjjjJi t(j^Uo Jio LaILLuI (jjj iiul5 tjic ,*jIjJI uj^' 

jl oijil CjLlujj C_oL£ .a^j k^Lii-^l jvll (j^Lail CjjjjJ al> )ta 4-l-v.uJ.I I j>-b>-jj| 
JLl>-j (Jjlj-JI JLl>. 4i=u*«ljj 5-Uuil j 0jjJ>o%Jlj 4jLall (ji-Jl (jj iJuOai! Jiujj (j|jy>jl 
jjJlP >_ u-u j 4jLaa jkLu pj iLjil Jl CjjJ3 J3 Cjjl5 (ji-JI dlil! .£>iLJI (>ilt>i ja -kjjJI 

.iJjLa icj-o oijil j.,fi.".'u (j-|jj>JI JlJuil icjwj ^.u.JI 5iUaj 

Ifio C<jSl<>l OJlP jj i«j| BJiP j 4-LjJI ljujj -OjLjJI j Ja£*}|| 4jLs)!| CjIjjJ CjJUo- 

j 0t> j»U j.. CJJJL3- £,j\ftLkll 4j~ujjJI 4jl>j^I CjIjjJ .LjjjIj LuJj taLoJI J^Lj j^u 

uj^Lb) LwTj Ljjjl jl j^a3lj oiY j 4yuk'<k l .,i.ftil J^»j jj tj^u cPelusium 
o'j^- J u^ -^j tSJilSJI jjL juu tLjjjl jA£ *jIjJI (jjSJl c^JLJI aiUJI j ((jLu-CU.^ 

c \rivJi J_ji>u Vuk . \ J La 2Ji <. \n-o\ jyUo JU3AJ1 j p c \rio »u j tkjSi uj^s j^j 

t \riV f-Luill JjL>u LJ'LL.1 cilUl dJi; j LJ,u.lu..j o^jJ c \riV *Jjji>- j Ljj.;!,.^! 

Luiii ji cji»j p t \rtA ^j j (^ojL t \riA ^ij ur^/ji 1 ^ j$j, J_ji>u LL^jU 

JjJjio 4_i3j-iJI Ljjl c\Vi^ (j^oU/j^U j p!J>JI C4-LJI dlb j 4-iii>Jj.l (jlJJIj 

ii- Y«« ( _ s Jlj>a-J cuj^iwl jA^>S!l (^iiill c^^b. (jl! .\r<s\ j Lwjj Ij^lj c\ro«JI 
. WVY-WV« ^» Cj\jU\ Jjj t \ V\ \ »bJI j LuJl j U5 CjS^l Uujj 
(jj-aJI j v 1 "^ 1 J £j C& <■ \A^-\Aoa eg JbJl -LLj.1 j^SlI ^y-uijJI *L>yi 
olij 1M W ^ \ • »lj^*i!l j cojL^Jii LjjJjIo . f> ^ a'i ->■ (j^jjL ^ Y oH> jj^I (Jil 4.u„.uj t jl^Jlj 
(.Ij^SlI j SjSJl jUI (jjJlj (pneumonic)e5jijJI «.j0 o^LU 1 er^" vh u ^' ^•^ • • ^^ 
cjIjjs-j j \<{M »U ,_Luo j IjijU (j^LkU kujj ( _ r iij J-^> j5j t \^Y\-\^Y> <>u 

. mr j>U J_jLi/jjL4ij-. JljJj jju Sj^Llo jI^JL Surat 



(Jyvj jl i jaLu* j**i\ »jjJI <L>lilj c<_>i>jll <b)l>d JjLj 0.1C dujjvj Cx>jo3l 
ajJI JU j SjAjj Jj^-JJ (jjClkll ,jSJ t»jJI <r!>l*JI Jjl— j jjJaJ ("-CjJ . dJJ JJ OJjJuJI cl)jj>oJl 
.«rM*Jlj 4_»lSjJfj SiUaiJI Jsj^S L^afl jSjju "i! ( gjJlj OjjAaJI djJI j Loyally 
Jjj«j jrUJ Vj^ !A-u .0>£j Jjlaj U Oji>- (j* (j^jil ->lj CjJjL> ( _-jJI k_jjL>uJI (>»J 

j uj-^'j^ c«JJI ^/l *j£y H3 <■ (pneumonic) <jyj\ ^Jj ^LJI ^mi ^ 

USjU tAjliSJI 4j3 Loj "i!lj»3 <j£u J 4j£) c4jLm (j^jSi Si ^Ij Ixa-IJI C1>Uja>JI 4jlu 

.(JjjJI (j}*liaiJ ajIaII JJjuII <Jja>JI jLail i!L> 4j3 i-i«inj jJ«a3 jij& J^J *- >^ 4^*" 
lid ( _ g JjjJl (j^cLiaJLI -UJ jj^fcu (jM*l ilflfl *LiSll O^LSj Cjyij ^^ c>-)l/ a .J j >ailYn j 

jl l «5ji> <jl5 L&o ja^I ilLJI (jl (jjji2 »j .roljill _>kuj LU5J t(jjA>JI ^laj^l a«e 4jLc»Jl! 

oi>i ilUJI cdIjl»A*j ^i ijUuo >-i.>.x^I ^yiLJI *IjjU 4jjJl>JI ^uiaJI <L>Jl*ll <jl <>u3 

.J-asi "Lxo ^.lijJlj ^/J^J tfcUa^U ^j^l*)! JaaJ 
cJj* lE>^j fu!a*!l (JjAjJI *lj jl (.(^^4^1 jl (jJ^-Jl <ji>jj Il^jA^JI t>*J^ -^ 
jftj . <U i_ tuol (ji!l (j-ujJ (joj-ujill dJjiil J^-l *~/$ 4ju*J (lueS) (j-ujJ lvOjjj 

Jjll~< jl pLoL>JI 4k-<ljJ <ll Jjl*' (j* 4iftj l — LU.U (jl ^ n l. 'l . '> < — LU . U jjJ^ O'J* 

Sjj^JI j (JjjJI ^>uiLsJI (ffjJjJJI SJJ^^I j* L>»J^' 'J* L r4 L ^' -pjJ^ »', a>l l 

.(spirochete Treponema pallidum) p^ SJUJl 



j^.-xaJI C*>j 5JCUJI ^jAjJI ji u.>'.U»«n \jfija <L»yj> ijjju Sjj^tf 



4i>j% oa\jJl\ I jx. ^IJJI J^l OAY 

* '- 

ijj) f\y~H dlLu lju> iLaJI Jjjj oUjI Oj^aJb (JaaIIj oajJJ '— iun .ll 15^-" cH^' '-^ 

Jio l;,.,..i>ll j^j ikliJl jjp LjwII ^i^Sl (^iAj Ll1.J ^1 treponemes)) jj^ujill 
Oj-i-ikll (jji>-jjil oiJu ji j> ai^b .(yaws, pinta, and bejel) Jj^j biuj rl>- ^Ij 

Jj JilJl aJ C(j. >L;5 - ; jj*jl j (_$l tSjjjiJI ^Luij^l OjSlII lJuoJ j *^jl L2J o^jil (j' UJ^-^ 

t (Columbus) ^^jw^^ jSji^.jS' «^ I_yl5 ^.JUi (j.iu5ujjSll ^fufU ^Lb Jj| ot Wjjj' 

aJ jjil (j' 4JLuL>Jla c<_3aJaJI >w jjAlIb &l> ~JL>JI =-1 J ^_jjjM JIT 3 "" ^^ Uj- 1 *^! Ojj-*"' 

.lift ujjj J la u,ol.C Jaj fao> j 
OJuLw Oul5 <Li>ljPla, CpaJI 4-jlc i_ijt*Io aA La LSj3 jjSI jlS ,JLo^l VJj^^' J^ 
,y)Jl icljj »1> J C4la (j^alllj Lij.u.V.8 ^j'J iljjull ->_a^->JI J^ (>? f^' (j^ -J"^' 

.^Uk-sl 03^-i jji j j! >i>Jl j (pallidum 

-r/iJI ,*-« {jxa&Xj jJjLII uLajjb LI :L_uyjJI _„^i.V,i,yi1| (JL£u"2u yioJ <_>i>jll (jl 
(JLvj^I 4Ja_jl^j jl t^Lail *w „iU.-k1I f Lj>JI jl tjiaJI j U>>u«J t-)!>U>- 4->_ajAil 4jJlL>JI 
l jh\j&'yi 4- in n AJ u Ll .^jUtfUull i_5>AjJl (_>i>4J <_ Syv Uja lS"° C> .." - ~N ' J! p'l ll>? i_5Ja**JI 

. *-uL»»l j-ic Jl ijuj\ fjj~o (jaSj a Ijl> Sjjajj ic4^ 

Primary )^L/j| <sy>'J\ jl tijLJl o=^l i^i^l ^ <y>j '^>' o=>.P i>-^ 
Tertiary ^^SJI iiy>jJI »5 c>j ' (Secondary syphilis^ylill ^y>ji\ <. (syphilis 

4-aCjj Oj_a^-I=> (j' 6^ cA^' lS^*J ' '"^ ( -5 JJW O'J^' o' O* P-^jJLjJ .jki-'jl j»j (SyphlllS 
(_5-)UJI qJ> jil J-a>oa .(^Jail ^^allj Loi«£l>- 4jJJ (_$l sLJoj (jJ SjLc O^LLi jl *jl t(_$jjja 
4jali»JJI JAkJI >_ i . j . A l I 4^laj t(_>3yuJI Jlxj jj^i "O'^Ij JJ JL>la qa SIdj OJjj ^-jLw^I al 
OJLCa IjJiliJ j| 4juij oojj a,^9 (_$ajlaj| (^>ftjJl o^ 4 '- ' ."GLclij ,jj -i*-^V. 4PuII »U=u L a- 'uj 
.^jljilj J^uiuj 4jJlC 5-LaALI OJj^J- j a^jjvjl j icUil »Uaj f^H U 
(_$JlL>JI jr<Ak!l p-V JL u - L va taaJL>Jl pJaJ>o (jl ,jj icUil »UaJ (j^o".! pJ IJJ Ul 
4_>jjljj| jraoJI ^ii>o oijil OjajJ ^j^uaiJI vU5aJI yjui> (j5J t ljL> (^Jlao jaSij-j (_>ajjila 

.t_iLaII (jj> (_$JlL>JI jr<Ak!lj 
U tl^j. —jSJI dUb (j^J -^ 6^ 4<jL»Ul (jlc iljUo 4^-j3 U>j5 J-^lsO ej*il> dJUkA 
cul^jjl Ua-aJ> Jaj CjajLaJI vuSj jLijuil 4jt-/la _aa i.Juai\ <LJHil ^o.-v.ll <Coi=J ijyu 

.^A>Jla ljjalij]jla 
Jl oijil <U9 j .. full Jl tjjjjUoUl (jjLCalll (^>o Jai-I u< ^j!>UJ| t5vftjJI oi>« Ul 
c pUsoJI tJ^iLall C(j_Ji«JI (.JuuiUl i 4_iijL>dl ijuoi^l t(_>^iL> J5Liu ta^jjvjl ijj cijj>-l ^lj^-1 

.(the central nervous system (CNS)) tij^ll ( ^?- a * 11 p 1 ^ 1 j' tcoMj>j<Ji 

(jyojXA jjj^.^1 "/. to Jlj t^SliJjJl r^J^ ujj^t! o=*j^' ^l^*^ 7 ^° (^'i^ 



eAf 



Ajjj% u^l^^l / ji* J>&\ J*aiJ! 



_jl jkS-^l ii>jjJJ ojtilu O*;^ 1 <> '/. 0< i^'j* cSl 5j2JJ| LoIj cbjj*. jjS'^I u^Ij^MI 
-jIjjj jl cLLail ^UtfSl d^L* ^ o^lj^^l i«*3 ciLvjil ol» j .4jfttfJI ii>J.I 

.c^jilj JLiJI Jl 




juuj »~»>JI ja Sjjjp s-lj^t c- u > a » ^yjJI oL>j2jJI ™oy jya 
4l>\ja cJilAVftj ijjajJb iUUs^fl 

|»l^JI Jl o-jj^l Jj-y ^j ^1 o^J^iJIj 40J11JI lU^ll Jl ^jll J-^u Laic 
J^c ^Js. jjjbJl dLi ojjj ^^ Lo c4jl spirochete Jl Ojio -lie ^5 1 iij£J.I ,^-=^1 
^^Lij ,jl (jS^u ^j ^ (_sl Jac (jS^u ^! Juaic tiLipSfl <> UajjJj <i/AJI jja*JIj £LJI 
j Ujjj luljJI (j^ljiSfl ^jjj £l (jS^u ^!j .LLj^I JjS SuL^Sl L^jJL> Jl jj*jj ^J2JI 

j <jSjJI pjjjjj tjLJI J-oli» eJJjuS jjjf 
.(jSyaJl J*>JJ ijiliJi 



DJlaC 



^1 



:U 



>jljjU*JI »i 



JlC *_u.<i 



ejijj <*>>JI "^"5 (jl <> |»*j^ t(_>i>jil 4_>JUj j Ijl> "ilia (JjJ~uJI frljJ ^jXhj 

4ji>Jlj J^UJI Jl »5 <>«j »U ~iL Jl j_jko ^1 4jJLUuJI 3jjJj>JI jrjjlll oj15 .<u*>« 

(j-UJl <y J->L>j (ji^Aill J i_>jLf <U£jj oijil pui <> J*>J p --vJI J^15 { lt IJl> 4^uJiJI 

»k>oj pliiuJI ii,»„ A ; (j' (jr"* ^ ^>^uJ 5_>-xL=-J( —ylll dUj' _>^*jj LjllC Lo^i> J-i-U J5 
J U>_^o. p^sJI <> OJUJLC jLl'u j <_>i>jllj AjLs"i\ ~!>\1, CjjjI .J^ISJIj p ->ll i>wJI 

,4jJL(LuJI tLAc^llj t3jj«JL>JI n_ij^!l c o l.c...'1'iJ I C(j4jj<JI 

Jji-oJI ~$HI ^H^J iCjSjJI dilj J <j-jLJI julaiSlI u-dcSl iuljJjJI SjujLU (jt5 
*_>jj_>JI jIjjj_Jj tisjjjll (jj JjJjJI JLajLjIj (jS^jjjJIj e^L^fLsJI <>» JJ-i*U ^JtwjlJIj 
OH j' 6riri^-^l 6* t '>*' ^L^ J^-iu 0=>J^I jLiJul <*j-< j jrfJ^JI JJ^I cSj^Sail dljLdlj 

J \j~^.y->5 Lull I Jj o^jil J^>j j£s .4jjL>all tJljL'iU <jm.JLi£ <uSJI_j <jjjjUJI (jxujlLI 
j LU ^j ^£wli SJb^Jl pill, pj>L,j .p\m »U j IjJ^aj I>^n! J|j c-\ i^o pU 
IS^S yiliJ ^-_jj p\i^A pb jj (.jJ^JI j ^jll ^pi; pM^v ^s <-^Sy-'\ JjJ 4Ll> 
iL>15 5lw Sjic (^03- JjS (_5? tp\o«o pb j (j^^lj a^ 1 <> J^ ^J ^^ A> J^> 

.pjJi^U (jjJUjjjJI 0jL>-JI Jj~oj Jjs 

4j-*J c>i>jil ^jJ^uS OjL> ^yLc isj^UL ^^aL oijiL. yUu c_uuS J I (jl (_«iliaJJI <>j 
t^j-Ujill t5jA}JI «-lj oijil I^CJ jjLjo^IlS tLj-L. i*jjL) diJjj tlfJu 05-Ls- Jill 4jjJJ 

y^l u^jll «>ej (jjjjDj^JIj yjJLL.^! t[yJLL>)!l ji ^J_jjUJI a^jil »>cj (jj^yJI 
L^^o- ojlo- L^ip. c^jjoci ^i Leonicenus c^L.U^ cuj^t j&s <. L^»s j^ii ^Ji JjJi 

plaia^L -.a) diljij t,^-<l>JI fLa^JL. ^jil 4J>U dJj5j tC^Jji J5 4IUJI (jil^Sl |jl 
VJO 9 ^' uW! 6- i^-^ l (> 6>^jJ^I taii-l 4uuJ5 'LjjZ LjjLo ^j) fLjijujJI jr^^il 

l£ .L^j ikujil v jlDIj c^UuiiU ojlUJI ^IjUaI^I iiJui ^^Aj (^jj^lj 2 j;j l. n l | 

jjSll t Fracastoriusj Paracelsus cjl> LuUi (j^iL ojjj.^?JI Ia^jJI ^-^p !.U£.jj ^15 
^kJi piui Paracelsus jh ^S s& .^1 |j* L-ijj j 1x^^11 ^LaUIi j JUiJi 



Jj_jL> jLo*i y-ljJI jjSJb' cJl>l ^Ij cjLJI j Ojuljull vplj^Jaill tS-A>^V Bjl^lj Jj"^' 

4A>Ji.l ^k^JI ^yJjJI jjSfcJI oL>oL jxuUJl j iilUi IwaSll Galenic Ld> ^ Sjui-Jlj 
•>La3 ^ob- 4-Afi ^ac; Jjvj ^ (_5 jJI Fracastorius JIjJJ i^DL ^Sll dilJS .^^11 
'rjJIj tj2*II tjLuiSlI cJ-uJI fUjjl iIujJI 'ijy> fL>-jJ j v^S ->! ^ 4_JLsJ( <gs15j £>e 
l i_3 »> J.;ji ccjLwiDj die tcjLu JLc iL>Ju> cLJI^o- i LjSUs lUyp^ (jtS -^j 

yij ^Of« »Lc jj .^IjuJI jUaill iJLojj cfLu^wJI j^kwail 4jLuL>JI <L*jjLJI a^i . '— u . Jn j 

o=^' j' esy^l u*y> lib Sive Morbus Gallicus SL-JI SaucuUI e5/>jJl o=>_^ d>c 

.(_>ijll *-<t Jj-il <Uo (JJJI i(^uijiJI 

(_5aj~Jl (j^o 4iUual JSj eS^ajJI o^jH 5jL-»*^!I >_ i-u cx>jl_y cojj>jII <ol> j^JI j 

(A»ji *jj (jSJj .m« j n,o ji ^iji jji-Ji J! ^tr pU j iiv,« ji ^JbJi 

j <LjJLc CjjtS Lvo j»mJI l>j£fc>- { lt\ ^jujLJuJI eSy&jJI (j^jJ <Lu»uj L L y3jLU JL*J J 4_uajJI 
. I ;y ■■ OJuJJJ- <L)b> j.* e Lw|« .j. jl a . jjub La Jli» (jlJ ajtxjl u«> 4jl 'iS Lot .OjUluUjJI 

(Vibrio cholerae) IjjJjS j^xJu (J *--j LjjjSj <lu^ j>a Jlus ^i.^ IjJjSJI 

.(jii> JjJ f-a <LuLJI iLoliJI jl BjjUJI 4juA ^J^ ^yAj t ^^J LjJ I JS-iJI j iluil 

(jJLeSlI jjjJL LLo^l Jj^j <>j 'JMjj/j- ^ ,U JM'" 1 6? ^j-^ 1 ^j^J' ^jlix>° 

(jl <jSj-> ^-"^ cpH Jl Oj^Juw (jiuLVj." ^i-l (J"^ t5' BJaII i-ijjj> j Juljj J^O- 
je-iLjSJI pH Jl .tlJuUl j l~sy^}\ Oi^Juw jw 4«$ljIo (jjSj L>Ju£ ^ « JjJlsJ oaiiuj 

Jl (jl Ij^J^SJl fjil>*- JjjS Lojacj t \,< ,jJI_p- Jjjujj tf, • - • ,^ 6tH rj'j-y ?^j^ ? jL *^ 

.Y ; i olxj pH Jl (jjSj La1£ Vibrios 

f>* Jbj . 4_>jj«il iflJtuil j SjL> (jjJuiS^Jiijj cijJil oLxil j Sjl>-IjS» I^aJ^SJ) i\yl_y> 

J^ i>bjL« ^2jj (jl ijyj>> ^i 4JLJL>JI jj oy> Jiu ^lil j (ji^ m^L^' °J* u' d>° 
^ , •• " _, ... • - 

jJjCuj Lf-iJ Lj^uSJI iaj_y .^iull j iaA5 (JjJjJI i_o ■" ^ffl icJJl oaiJ JaJl5 (_JL>JaJl 

t5_j*II ^Liill J2j ijL (_jpMjJI J^ LjLSj)!I <l) Jlis 1-. ^^ii^j ii^Jl ^U«^l o'j^-^ 

OvuS OjLjjS (jtS i 4.-v.,.,ij'jl Ji-Jyj jJ^I uJj^Jo Jy j l lil >— l l...i. ; (jl (j^ 2Ju3 i 1. ^ S .^J 

.jjjl Jl l— L>...i." avJa-iJIj COlljUjjiSJl ttlil qa 



&yVlj oa\j^\ I jte ^ISJI J^iJI 



«A1 




t IjJjSJI y^jl 4jluoII Vibrio cholerae Ij^uSj 

.l*Jw S.A>!j J* Jb "JjJJI" £>? 
: SJjJil oLil (> fi . . i -». , l l Jy>.j jju Jj>-Ijj kijML oijll 5jjjy>J 4jJ>jII 3JUJI j£ 
Jj >U»Sll <jljjL3- j jIj£l^I (> (j<L<allj (Invasion) J^L»"i!l £> Sljl • 

(Jjjj (JJJlj jbJI JL^I tfljuall tj^JOJI Ji» J^*JL (jiljpSlI Ijlu c^l^Co-^l SjJS }A^> 
fjfii (JJJI (ij*ll pH^I O? 0=>W' J! Vj^' J**l' ^ V^-V j^l ^ ^-**^ o..i,j Lo Jl 

dllj v^ 1 -^! 'j*^ J"»~ -^l*!! ^>j- £■« Vibrios »jj\j>J\ zj^3 ^ <■ 'j^-v ioj5>>Jl 
j JjIj^IJ v^ HJ^ <S^\i £l u^y J '- > ^l Jlf-/))ll lia . 4iLuln ^yoj ■ ^>f»JI ^Ij5s 

<j)ljj |»J^J Jj|j_JJ BjJjS^ BjLl> Jl (JJjJ Lfl iitflw J5 J jil ^[pJ J-^U jl Ijv.iCkII 

.^ jisj t(jy^ Jjsi t hypovolemic Iojl^ Jl <jjj^ £,! o^uj ip.,^1.1 ^UuS^ 
jl jt»-lj |.jj Jj cjUL. 4*Ju ^o 2UL»-jil oJA »jjj : (Collapse)jL$J^I • 

t^.ijjjl J ~A£. j* tjjiw U byj jjL'jla-aJ fjJIj s-liill BjjJ t Uvw SJLiJ^ <jiljPl Itf-jij tyJ^jJ 
bIjAj li r\ ,c; i > . .o u ^L^iJ I ^yLu . .JjjJI j j*JU "^ jl ili t^iL2Jl »j i«Li> (_>aAJ i i_Sj*J> <_>&*; 

^j*J* cja>J |»5 iSybLo cjjII JJ (jj <d ^LyJI ijLJI JJ ^^L*. -J>lj JS^io 4J£*JI 

ijljj JLU J^ljll dUb J£ Jjii-u ^ \ ^Sjl. .JJl. dllj JU«J CJjII ^j£j J t^Ui J£jo 

.oUL cu (jj— BlijJI i!L>. jj>J (_>oljP"i!l 
ja jl Jj-^jJI dbj ^jic cjjII Oj^ri Lo>Ai* 'lJl*>l : (Reaction) J«ill ^ • 
'o^' ^jic IjLiuSI jL>ui i p ., < , ->dl Ju c J*s jj J„^.-v.jj r-jiJI ^jjb ^jjjl jl (jj-<j5 ^_>13 
i* 3 '(^Lo (jji>j J5I <j I 5Jjo-« JSlj Ijlj5[3 J5I ^=«2 JL^,^!l ojIjjJj jjSjJI ^jiii 

.jj"^l (g < - " . j j tiaUill BjjS IjullI SJLaJI (j.tOcS 
4L>.jII J L^>j-ai». ioj^l jjL>Jj L> i_iLsll tlixl 4jjjj^> 4a^o cjL^ijj BJ^ dllift 
Jiio 4jjL>Jlj (JjjS Ji-iu 4jJjjjJI cjbjuiil iajj jl bIajJI j-ubj3 BjUl Uvw tijjlill 
.jX-i*JI j JjIj^JI (j^aAJ oiujAj o»j*J 4jSLj>^I ijjjjjJI (jjl*ilj JjIj-JI 'Lc <JjJL>- 



OAV Sjjj^Ij oa\y^\ I jht. ^lAJI J^JI 



(^qLVj (jl £>SLL> ijjyJI <bJUll Ulu tjjjjLall (> "/. *\« — 1' o>UiJI Jjuu «Jjj 

jjIkj JaJJS ^.gl,.vJI i_ul=>jJl OjUJ -r!>b »L»uLj Jj^vAJ ^ji*- <■'/. S L>? J^' J! ^.uJJI ojjb 

ajLC jta Lcy«eL» ^LUI ,jjj <b^~u 0=1^' jLjdil Jjbj (jj Laji jbJ' ,*-» *Uj3j>JI rjlp- 

b>-jj cjijjj Laj~ai>- t4_u^i>Jl ISujjI j (_j~u5j ^y^J l- g - *' 0'^.' <■ ^^>J ^uj' 4*^-* J pJbJl 

JSSl i^o: cojL^iil o-L^I ~Ji>. J^b J> Jk Uul o^U o* IwLI .^M (ib j 

.jbbail 4a3J^JI dbw^l 

t MYT-MW J:>b» cJb JUJI du-bjvl ^1 <u~u5Jl IjJj-SJI ^ljjI ^bj J j**' 

-n*n . mr-u^ iu^-ma^ cuv^-unr im^-uoy cuo^-uy^ 

35 .«_jJI 2jUJj ^M j»UJl iw iwli ojj^j Ujjj j3 bU ijjbbo *U1*JI o="V . ^V« 

j iiulj OiljflJa OJLC Juoj b>jjj -ipO 1 ^' <> SJl»J* l_9^1j 4j_p^u Club »LJI llfl OjjJ 

i> jl t ^<UV «U J^l>. US *LJI lia> jljT <> ^Jbi bj ^ -Cljjlj oLu^j ^JJI Jb 

jiuJL>JI i—JJI 4JU>j bo jkJI ^jixi .^^oj J I_jju^>I oaiw Y < ,0 • • j jj V • , • « • £>«•*-« 

.»iiS (Jj15 &ba I aJaSJI ,Jb> 'j_^ 3 -' (1>° 
CjIjJvjo OiL\->i c4jj>Lail jbcbaJI OjJjJU CDji'b' HSJIjJIj Sjjbl "b)bjl SjjJI 

cojjaaII *L»Sllj jyUIl J _j*UI J-^> <ji Jjuj tcijltyi <>s ^>J! ^jii 0^ J! ^^ 
(jjil <jb~J Sjujui Slil*» jlkj JyJL>JI *UJI 0< cjUlilll SJIjlj cjJjJI *Ul (jJ^iJ jlSil cdIjj 
_jj>JI j c±jjJU! (jlljil > T v.>..i jLijjIj SjjUaUl jk ^jbyUI »LLJ jLiOil v^-V "V^U-JI 

CjUUUIj CjljjjUJI Jl>Ij5 t-iJv^J ~i-o\j> aJaj a- t t ^j jjl <jlS <jl JutiS .a . oi > .i, 'il l Cj^L> fL«Jjlj 
t^-UjSlI IjJujj ^ ^LwijJl jLali-^l Ijluj jxftjjb b-u-o (^JjjJall Jy£ ^ lyl ijj-iuJI 
i> JUJI J_pOj t~k>JI ^k yiaj ji>-l gy (> I^JIjm SjJ^b »jJJ i>ill 4j>bJI cjIjj 

*jjiyj 4^!>U jSSSl ^^^vJ! cJi^l cjliLuij 4«^i |il£u Jl cyLliJJ ^b^UI ^ 

.JL>JJ>JI 

ii^i-1 *l>>lj 'U-/JJ tlv-»j^l (jj^JI j Laj^oi-j JUJI ,_^jLJI *U_jJI j-UjvI Uaic 
i_jj^> j..Vi.u.J 4^->-3J 3JUi>l (> \&jyi\ i_JbwaJI vojis- t^A^Y >- i.! ' n *U5I Ujjjl <> 
jJii cUpUj)"..'o i^l j JlLp- cuilS vilj^i^ Jl S^fll <j' 't 1 - .' 1 " ' .' j^J-*^! 1^* 4 b- -vj*" 
J_^JI (joj (_y_jfljlJI o^b- <>? Y < « LS ^iJ' vlllJSj -Uj3j ^ja-. U5— j^JjJI ^U_JI SjS ciul5 
jJill (j^JuLuj ^jlll JjI^JI *al (> jyliJI (j^^/jib. j^-i <> V' J l_jb>j 6^^' cwjjJ' 

j^jSlI j 4jUaJI CjUUj jLiuJlj iftjJajJI jjP iluJI LS ^ij i_>b-l d>fi ^>ba3 ljJjkJIj 

j^JI »u) 4^.31. I^SjLii (jjJJI tV<JI o^jJLtv.*)" uj^-bi' ^W ^J c JjIjj>JIj ob»Jlj 

(jlSj .M*JI j lA**JI (_yk IjjJ^-l t^LaiJI 5JS ._ u .,i ; j l( _^_jiaJlj ^_jjLaII \ \ * Jl (_HjJI 

(jjl dJJ J5 tlojjtuj <u£ jl LJ5 LaSU ciul5 <LJJI 4jUjJIj JjjU bAp- (j^jLJI 



djjjl .Jj^jJI Cyt ft . g . iJ .C I ,jl5j t(Jji.| OJyJiC OjIjLoJj 4jiLil ipQj Jt«a^- Jl "Lil^jJL 

^•jj^JI 0JJI3HJ dJLfoiJl liaj Cj»lfL>U 4*1*11 fLujjJI ^tJjJI j lysj jl Ij5_p- Ul IjjL ^JJI 
.4_ua*all jLyll^l JLoj^JI iJL>JI JjiS ^0 (j^ cjb-L>Oa.l J^o-J (jjl Lu> c^jJI j 

(Smallpox) JjJ>J I . I 
t^aivi (> J5jLj t poxvirus LS a^j ^jg **+**. (variola) ^jUJl jl tij-^i 

jiJiUI £>o (pJj\ 4awI . lu . i . uJ I fukjll JjjL ^S. jl jJbvJI jrjj^o JLcu^l 4kwljj ^i-l Jl 

oi* ^^ai. jJj |ju>. jo^jjt c\ ojjuu, U .jLvJI ^Lc iiSji; tiJJl tpockmarks jl ij^J^l 

e5jJ^>«JI (jL 1 *Ija>JI ^Jjj tcjIjiUl yj i_3^!l jl cjIIo JJu (jl cajJl ( Jl>-j jJLJI 4loj>lgj 
\ • > • ^a oijJJ LjjJI Ic^aJl £,1 .pWYo (»L*II JjS j^l*^ 5^ \ " & j& 3-^ 

.J.UJ.U 3^ (virions) jjjjjjs 

OoO' ijjJJL J^mj Jj^l ..± i . luV . I |j j_yj| :,Jjj^J| <^o (j'j J ^ 0^^ Leul Jlis 
Tj'jJJ CjLjSjJI Jjju . la g . T-v Jlxj »X! J Ijl / \ « « <U~jUJj OjU (jjJblS £>J£yJI M^ . (J JlUJ I 

' 0*».jLe 0*^ ^ o=^l uj^L; .^Jj-sJI 4->^>j j^*JI (JLc IjUj^I '/ i • Jl '/ Y« & 
lli Jii (jj^. j±% <■ (variola minor) ^13 ^lij (variola major) ^^j ^li 

.0jK>JI 4 ■ og V io fi^-^J %jUlw ^icu JaA$ Li.u>i.ua 

oL (Edward Jenner^^*- j^jj .L^ c y^ <>ti!l ^l ^i j 3 \j^\ j 

4J^Uj 4l^> 4J (ji^ <>o 4jju*j (jiljP'jl (j-ayu-; (j^JStl C(JjJ^jJL ijj~oj U Ijjlj CjLMj>JI 
e5jA>JI (> ^jUI li» ^L J^-JI j&s .(C0Wp0X)jll.S!l (ijj^j. j*j "jl (ijJ^JL) ojuLj 

Ojij- jjS^I ^^11 j| ^j5S(| (JjJ^JL 4jLj)II <>. 4pUw i Jaju J3 COWpOX (JjlJl 

tjli.^1 iij-^>o cjULail cjU^L>JI ^0 ojUkiiil (^Aaj <> kip*- '"lets .(Smallpox) 
<>j .u-uaj jJi (Sarah Nelmes) yLu ojL, Lp^l (cowpox) _j IU <> jo.jj>dbj 

423 iy I Ijjjj iiuA»Jl ^jjksill L_JaJl -jj (^ajAJ ^j J-alb ^i-T (>ii>w (>L>j als oj 

c (John Phipps) cr u T >3 o^- 4^.1 olji-, 4,uL>i - ^vu Jj Jl <dii. jl <. ^o-iljJJ i«lkll 
(J JjJI <j! 4i^jLv J 3^ dv? f^JI ^ i>jj .pW^n j»Lc <> c^L/jjL i j»jj j dUjj 
1 ( 1 homas Virgoe) rjjls ^-Ujj jj ^ likuio jl>-I tLujjjj ^jiuj juuj .(jjj^JL ■/'^ 

-Ah 1 0>*- (_j*JJ ^*"l <_>=u>viJ 4ji>i l4jj;p. Jl>I t_mSj jLaj')!l J^L> L Lual J3 £,l£ (JjJI 

Jl jjo Uji li» J5 ^5^1 . jui> Uua>^, pj^ij Jj jjj-^i ija >_u^u pis (John Baker) 

.(ij-J^Jl ^UJ oj^j cjjlf IJlaj C(JjjaU ojLAil cub-UUI ol.-^l 4JLia. Jl J^>jlJl 
^ Ijjj. ^^ (jl^ c^ixxJI jLi^l o[3 'OJjJ^Jl culiLia^^l ^ £> JL>JI jA U5j 

^LlUi jJjL {J cy> (Edward Jenner)^!^. j^ji «ju >a;! J j] c^^li Js. ^kllo 

. L fo'v - cv j 4jJaJI Cj!>1>vJI I- g - Lui l i J >±i.l->- t 4 i.'u 

JJ dUjj i^oA jib j &UI ^j-JI jUCI^I ^ "Ju.l£JL J^llwJ" ^1 

Uj^ oLpo (JJjl J3 (ji.^11 jjl^ tejijJI dUj j .4j!UJ| i>waJI 4jjk>J>. r^ljJj CjljuStj 



OM 



Al; 3 % ^\jA\ I jirf ^ISJI JrfAJI 



.^jJJ (jj-\.» u^Lj >ilL»A O^i (J dJJ JJ <■ 4j*ji <L>jjj~> cjLL«J dJUa (jSi J . ^ 

'.O^jll jLiu3l J Li*. I JJS La 4;t>waJJ iS^>JI 4-Jjl3 Iju* CjJJL> yijll 

. IJjfti. ,i 1 1 JjJjJI ?l_jJl J5 Juo <ui£ 

(>u.j.All l_aJl£ iais j^JI (j^ c-iilJJ tjjjmlJ ijJlj^>- cjlJIji*. JUa <jSl> J . i 

4^=L3viui dulS' UjL. 4jHoII Oi^bJIj 3*^' ^-$~" Cj ^'- > - ^^ <>olj*^l .0 

. 4J g g . .n &\ \ o o a 
, 4J3 g • . ■ ; jf^J c K'O ' ^ 'JJ <-"-*^ ^lilll .1 

,> LSIjj cuiK &=^ IU ill* 3^j .ojiaiil (wSl! Joi jill (Donald Henderson) 

jl a^jjIjL «-l^~> (_HSL>vi J5 (Jo^lso (JLc I^Le (jjill *Ijj3JI (> oa-ailo dJ">U Jj3 
(jlib J cCjIjyuJI ci_jj(^>JI cjliA-ukll k±jjl_jSJl culijl j Oililil jjiJI »i* ■ l. fr .. .»Sl» . .t 

.Sjj-a* jji>-i o^«lj 'Wj^I Ji ^"^Li^ J! o |j >-Ji J! crJ^*J^ l>? 'jJUJi (> ojjj^ 
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jjuiK* tp_ajJI pJLH J JjJ^jJI 0"}j4? (j)'-** L>? u'-^J u'J}-^ 1 ^^** 

'L*&\ 3 c^L^aII ^LJ ^j^JI ^gj—^JI cjpJI j^oj ilLttlLi j (CDC BSL-4) 
ajj cujji ojLiJI .(Novosibirsk cKoltsovo) d^jLwjjyj js^oJaS j 4jjj>JI 
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JUxIwI 4jJo1oJ >_ u ... u L^Aolial 'Lull! ^jyuLII vuJuu »a£> 2 <jl *-^->j>3 8jL>dil ioL> *J aj I 
*£y Lwjj . <UaiiJ ^(j-iJI (j-'JjJI J-*^> p-l L«dJ SJaUULj BJu>ull ol>*iyi CjjjlJI .4jj>.jJjjLJI 

'■*' -" S too' 

. .\;,o.>."JL (_JtiL>J,lj I jn . -v (jjJLL^il jjUl tfjjujjl (j-jjoS <>o LJL>- 4_>jlo (jULi SJlC 1»JllC (jl 
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c (Chickenpox) ^U (j^jJI ji ^lil <Jj.a*JI Ji, <Jjjl*JI <> Sa»jp ^Ijii JU» 

jic S.i» jSS'l 4-s lj* I £_jSSj L-ajl jLSJI 4J cvijjCu <^£Jj t (jj-»jj ^L-Ujli) ^^a^o ^-JjjS 

JjjL £>e iwjjil s-!jLoj (jjjj Sjl>-IjJI SJjUJI jIjSI (jjj ilj^u JajI. juw oo^II li»j .JlitSlI 
lijill =-l_^Jt> ^^aiUl jjjL ^ JaIu (jjJlj iL^jliJI ^-j^jS ituJjj ^^11 J&i. 

J" 

C(JjL*Jl ^aJaJI jj^ii Jj5 j.L.1 4-wifc ^j Sjjill BJA J aaLJI y^i^Jl J[ (JjJuJl ^Ul 
Bj^iiJl t-Uli-lj (JJiLsJl -«JaJ| i_jlij».j »Lj| Sj~o*JI *l$jj| Jwjj c Bjj^ii Jwj »U 4-u>i>.j 
...Lojj Y ^ JI ^ > (jj iiLaaJI SjLo .(JjJuJJ JsU jj£ (jLo^ll -*juoj 4^>.jL>JI 
°jLP" ^J J A^Pj ~~ <_>"jj^ o^J^I l> Loji Y > — > * Cy> j^J=u3 o^^l o^'j*' 1*1 



*JL> jj-ftu jr--~ll lift Ijluj .cd^LvJI ajjl>. J Singh (jj jio *i! (J ill 0=^' -- , ->}Le JjI 

S^is (j_j5iXi »j cjLv^HiIIj <uiu Uu 4_a_C« J.-VAJJ jiju Jl Jjj>uj ai _L>JI -___< j^s «-lj__». 

jJaUil J&\ (cAj) fi>JI 4JL! j . 'i .o aj ^i J I SoJ (jj l«-Ju j4jJI si* >■■?'-'■''-"; t Lg..j.J,g 4-j*.jL> 
ajj«lxiJI (jj 0Ju>lj 4<?jj>. ii-l (jLo^l (j^4!J -J^-J^'j fj-^" U*-*' I" 'Oi^' °^ '3^>" 

Jj"i!l aUJI j dJJJ (j_iSjj o^j-l li^j 4jL_>^!| (> 4j'L>- 4l»_> 4.JLJ Jilil (JjjjlvJL <_>_!l>JI 

t v ' .! ' ^ l IJJ (jSJj C_jJlSJ I j Odj (jl j dilj aX) il^Lkll 0jI9 j O^V. p-l '■Mj °J~- C CH 
._5>>-l So 4j 4jL_)^ll (jj 4jAj 0__i 4>?llo (J*^V. P " - " - "* J ^ 4j _)L_j^ll 
^jJLiJl ajJI jj tJ__>UJ,lj j^JaJI j aJLi <—>y*~t\o Ojlj^Jl 4_>jJ j J a . t ... u flajjl 6-*! 
dllj j Uu a__>JI «-L>ji J_f j j, ^u . 'u ls>_*J a__>JI (jj (JJJW <jl_u> j _5.lL> -ri-> jj-^-t ijuy 

:_Jj>L_ Cj">Uj -JUaJl juJi \j.»jjj .(^IjJIa 4j>jJI 
.cjIj__>JI paIS" (jaill «•!>*>■ rtr*~° ?£■> jW-^ • ^ 
.-r-JaJI i__. ij j D joi-a CjIcIaJ juJj . Y 

.juy Uo9 Jjjj »__>Jl JL* |p| dJJjj Ja\j j &_*_)! oiaj 'o\_i_ Jj Jj-vujj _Jl>-J .V 

j^kxj) flujl ajLC c«.|__p C 4 jgH i. l l _)!.__) COJliJL- <jj-u 4__>J| (ji>jil _yo'j>*' eHJ 
. *-uL_l 4j}Ij Jl fjo_<l <j~ ^l^^l jo.'i....i." (fl___Jlj 4^-vll L-Lm «-Ij_ t_u.il-i.il 
tjyiLal] (_>->_>«_ jl (_>_>^>_yj i—jLajSil _JL_> l^JI 1 'I g'ill ,J>U.\ (JjjJLvJI j_>_>%0 £>oj 

(jj jl t_>i>jil lia cjL£.|_i! ujjiw'il (j_3j--!l «.|jjl jl a_JI ( j^='j- j jl SjasJI jl jjj"il o^y^. 

4_!Aj ji-l J 4jL_JI a*i!l (j_ (_>ijil JiuJJ t 4jUl__)J (jajjOjiSJI Jjlo ifiLloJJ _>■!>_; Jjlil; 
{y, aLI 4»___>- Jj_ 4j t_>LaJ' ^liJl a*i!| (jl US' t0jJj5 4.v,i.'u l.g.'ij'i-v Jl J__>J| <jj L^J jJ^-~ 
4__ 4_jl — 9j — Uj . lX • 4. vii . 'u CjojJJ 4_ii>£ L&JjJto jip.i (Jjjijj *«oiJI _*J al 1 8 ' «,./ia 
(jj (_^_>1>_JI t i_ i . i . i i \l l ^JLft i_jLail (_j_>i£j (_>ijil jLiuJl *ji «-L>v_>2l (jP (jjjLail J\£ 1 - r i^J 

JJP i flj"_'lj aA)l 4j__o t4j_jlio 4_jjix' -jljLiJIj Jj-Uil Jio 4jlili»jj _>^>Jjil CuljljSj 

al_-_j"i!l i-Ja>o li_jLi-dl Jjj (j-aj-fiL 4_oL>JI cjIjJ^II a|ju>u-_l ajLC tJbuJIj (j-LuJl 

.4j_>v_Jl CjLUJI oLcljjg 

(Influenza) ljjjii:)ll .0 

t_jj>JI j 4j_j^_o ^_iu (jjji (orthomyxovirus) JL ^-o-aj ^jjoi 4j^_, Ijjaii^l 

jj_L_ll jl (j-jubjjl UfJlS" k_jl«-aju _Ul>o (jill ^£a__ll ^jjoaII lift JiLi bUjI Bja_aJI (JJJJJ 

:jj_L_1I eljjl (^o 6^jJ sJ- 5 -JLl»j .(jjjjjJI J_j yp 4jjJ__ll ^j> c^j>jL>JI 4^>v_u_ JL* 
s-jjJ _UJo ^yJI t(H) fjj jjjL-II (> o«. ^i^. ^yvj (jjJi (hemaggluttin) <ry 
t(N) ^ ^j_LJ.I (> \ • > ^jJIjj. ^ lijb-JI (neuraminidase) _a_ ^i-^lj ttij-^JI 

.(J ji*.il b!>li-JI 4-L=il 4j -J--J 4-Lail JuIUvJI ~_u_ ^ ^jjaill jj>o All 



4l*y% ^\y&\ / yj£. ^ilJJI J^aiJI 6^i 

i_ i . i ,.. j . i (Jji-I Jl 4Juj <jj jjajj vjjLjII oja (j^uLai- (jl «-LoJL«JI <u>-Ijj .jill 4. I5 .. :;J I 

Jui> ifflio \y y&j (jl Jajl^u "i! ljJji4J"^l Jl5Lwl JL>I (jj (JjJLjvj d^-^l ^jJ -J-* - ' - Ky- '- .' J 4 (_S^ 
J OjLi yj3 c^JlajJvJI <Gjl> (jj vwL; vilJj£j L u - L-^ - tojJ jJJ<Jr! O^'j -J^ - ' J^~' ti' 

PjJjf .(C) JJJSj t(B) c(A) p_jj tlj3jiij))l ^j^jS (> ju-<L<l el_j}| 4j}15 JUa 

JiS- yy j£\ SjLvJI Jl 4jjO*!l 4JUJ15 Lalff c^j^t! >*J -^^ ^ l ^ 11 J^! (A) Jj^l 
^jyjvjl yujuil Jff J-«V ^' t3' l ; S*';i-> Ja-iu t&9 tjlaff jl *JJ-> (JJ CjUlaj^Jla )-*JI 
jj5I y$3 (B) (Jiill f_yJI Lof ,<_uui3^lj jki^l _j^i dlijJ *,JajJI 0^)3 jljJJ-'L' /Vj-J' 

to IjjLjj !_iLuui>j Jj Ijl> Jjiw _j^i (C)^-p-"i!l ty)\ Ulu .jj5I JUL "ill { A& yy.3 "ill jiff I 

jJujj- jJaAj ^Iff Ja*j (jl (jSLoJ plaj J I .ill" AJJ-> (>lff Jj-'\' (lAJ -J"*J' (1>^ o&y£ i_£J~<aJ 
.(A) P aJJI *j (JL>JI t» US P-lY* cr^rj ^jc"^ [rt^"' '- 0L *>i^-' Ori. il^yi^ (jJ/LJuall (JJ-U 
^1 \y^Ju^\ i<jSL! .(N) j (H) Py lf>] ^yXj JiZ iju.ru iJjjjJI l^jii^l flyl 3^ 

jjjjj- p_ji£ cixa-jjl jj^kll I^JjJiJLj L2^>-*if ciji JiJij t»^^A »lff (*-*3^ (^y J '— J j^' 

Jl J^aj cnb>-jj ejff (jjj r'jljjyj J^H >*J (TypG A H5N1) _j l e*~* JjJ-^j 

.JjJJJ- (ji>^5 J*j Loa3 M.^io 4iff CJjJ><iJu^ Zy)\ li»j l(H14 & N9) 
(jiujil i_jLu aj' L i c>.~>^ I (>0 4jJ>-Lt« 5jljJ (jA »JJill jio L^J Sjioll o»jil (_>iljffl 
J5 vil)J5j cJL*_j tjLx^Jl LjLt>lj tj^Jlllj 4_jl3 Jl sLIaffj CJ^Laff J ^"->_JJ tplju^? .4 J^ju 
4jjJaJ <L»Uull (jjfuj isjjJIj <(J>-IJI i» (j^ijaLI 4I5J aj&l .Oc>%l>JI i_iL^jJ| xj Uiloj (jj^r! 
jljj i_ i . i ,.. jj Loi^l>j (j^Llll (jjj Ja^lli' Ju (>o Jl vJiajya .i_SA^»Jla lUff^llj <U5|jjjj 4±>i>JLo5 
IjJJ- jjLuI ^*jwi (jj-^r! ^Ij^iJI (jj (jiilLJI il>w3jla C(jjjLail (j^sLiw^U i_ijjlj aiJI 

SjLc ejLa^l Jjjw (jl .(j-uLoil (j^Liw'ill (jj jj5I (JjJj^>- Cj$^-> SjIp dJliaj t(_>ijiLj 
^JLe cjL»3j jjlc dJLa (jls c Ijl> ^Le (jjjUail jjlc (j^l <jSl! t^oLall (> / '^ f^jjb 

<Uj}U (^ji-l (_>olj^l i_ i . i ,.. jj >il)j (j^-i J^J 'Sji*''^! CU Ij.'i...iJ I J Loi^l> (_juJk«j Jj Lcul 

,(_5ji-l flJJJj OU I JlaJLkI> ol 4jj CjIJ Jju 
slij^l olftj tY*,' ' "Jl (jJlj-> LAS (JjjSjj^^I (jj Ij^jjiaj"^! 1 iljJ>- Cjjjj 4J-j JS^ 
(_>i>lj^lj ijjJI CjIJS tSy>-\ Q£>\y>\ [Ut (jjljjJl 01>"iL>. Ja JwJI OJjJLaJI CjI^J_JI J cJLffLxu 

4-Uil OLt>- iJUiJl Aj^oJ^l SjSiJl i_LoJ (^Llio i-jjifflj eju>dil cuLi^Jl j .^.,.i,<,'i."Jl jL^j>JI 

(jj jlJI/(j-(jLo Jl Jj jl (jyi£/ u .a,. u . O (_5j^_i (jjj ojlff OjjJJI o»>ll AJuJ tjljiffl jj5l (jfti; 

. f lff J^ 



e^o 



iSyjSflj y^lj^Sfl / jiit ^li)! J^jaJI 




BibohfjciGio acM 



Nucfeapf oteln 



jj^Lall J«l> Ijjjlij^l u«(jjjiJ ^Jxjja^j Jiiij j.j->jJI C*>j 'Ufljl'v 5j^<? Jjwj J5Li 

(N) £jjj (H)^J JjJjJJ iJSliJI 
(Hippocrates) ^....iK^y^i JjSfl i_yji=JI o 1 ^ Ij^y^l *L>j c^lb- Jj*^. <> Jjf 

(jjjMSj jl>Ij ,JIj-> JJ Iajjlc J-«j l^jilflj^l «-Lj^J ^usLil <ulU ^->ljj-> ^*l^v-< ajJI 4jUJj 
dUj cull* JA9 ^pLjJI pjjliJI c^Mjjw j ISJa J£H\ iJUJI Ulj .(JUI L$j do-lla-l SjjJ 
4jj15JI Culls c<U3 r^lj t—Jall JjLjj aJWJ' pjSj (Jj!Axl! Cy>.j^\ 6ja" tfrW- 1 " (^1 

.ijiyarti ^.jiij ;u^ji s/ijji j ifis jSsSii iuC^Ji 

<LJUJI Vj^' J f'j^" i*- 1 *^' CjI^jJI Oilio LjuC cJjAJ Ja«3 iijUIl oSjJtlj 
aJafil (_plS dJlxft (j5J .CdIij-j "*-VjI Ojljis (l>»j (J oaSiJi uj#« 4jv.ii." 3Lt>o 1OJ9I Jj 

^Llj <>*>. y> o^ 1 - Camp Funston) £_ji-jli j£~m j j-^j^ 0^ ^ j^b 

: La2JI p£Jlj 4 (Kansas) ^LJIS j (-Fort Riley 



Albert ) Jj-iojj e^jJi ^15 t»\<\\A »U (> cjIjT/^jUu »^j ^-L^ j 

t 4-aii.io 4j>jJw ^ol> (>? ^■"■■'\! (JLSo-JI Jl j-ai- J3 jS-jjJI j ^LL> yij (Mitchell 
jij . jJjJaj^I u^ji 4.L«j.JaJI (ji>lj£^l ^aj to^LswJl j A^-yj c?Ijl^> c»j^l> i_jL^I)I 

-i>jj U^Jvlj oYY <lCtaJvj lo (jl5 ilaAS £>£0fe! J">L>J i SJjIm L^ljfil (jjL*»o J_al>JI 
^£j aJ <GI LoU cjLsJI 4jjJI «pli> ^Jjil (>o ^j^ ^J-^ H-" <_>i*-jJI J~°J •lyi^'r'^ 
"LiUJ ,cl>-j Jj ( JuISq 0>Lul.'.ij,...Jl ,j ale JlwtLjl^ »Jl>u-jj <Lj_aJJ>- CliljLiw wJua 

<Ljul>Jl 4Jj£J| (jjlj &a (jai^Jli j£Ljjw (jl5 (j£j»j -( _5J!>L)il (jjjixJl (jj«JI £>o oIIa~»j3JI 
■* » » - 

4-jjfi! C JlcIjS ClutLl JA9 .<>3jll IJ-fJ (jjUII (jj Ai}y i_5^l L^jw i_5jJ>uJ Oi_>jJ>-jLJ ^—jJ I 

Jj>-LJI ip 4_u-«ljJI p j.'iC £>io ^Lc OjL>o BJlC c-J-uolj (. Ij_a3 Lujiij <UjI<m aljjl <jp l_Sj->l 

^1 (Alcatraz) ^JjLaJI Sjjj>. j SJjjaII "*3iyil ^^i*- cjj^j. pjjuJ JMij '^y^ 1 

aUJI (_>uftj £>« (jLu-U/Jjol v^-i U*L>o |»J . t_5 a-Jj»J I £>0 JJ>-I aJLaJ fljJ cCDjLsJI ij£- CUaLI 
aJ tjjLLJla ijJ-dl <L>liJ o=>jll J-^J cJaJid (j-LPaj—il Jt>l>-q t (ja-u*ijj3 (JjjJJwj JjJ->- '— u^ l 
0JJ>- CUJl£ (.CjjjJI lift jj . 4;Uai>JI ISjjoIj LuijjSl j JjJ ^jjAji/jAj) J^L> Jo.V n l JjuI 
(jjbUj j jojll j— jLSJI L^ojJ^j CuLoIjj 1 6 ' Wl C (JA'i.^i ; oil ^JLw > VicV J5 (_5jJl*JIj tOjil 

'(cJ^ll 6* il^La jIjlcI 'ijjuaa}\ lj&}\ oia j 4j>oLu cjuISj t Jj^l fL>_jll cuil£ oi» 
i^1l>JI L^joSjj (2>< Ijjji-^' ^^ri^ 1 t\^\A »b«JI (_haj ir-ijj-> t Luli .Ij-jI ajLUll (j^Jj 

£>jxJ> (jjljJl 4jl>L^» CuLslaa LSo9 JiS\ CliJu Sjil BOA .(jjjSjjj^l j <Lulj l_y_jjij'il CDj^JiS 
C^ul53 i (j.t.'i ii la JUb'il (jj tij->l CjLj5 jw Lolc Yl~ \\ C>M Oj_a-^->^JI *->.j**^\ Cjlltll 

6^t! j^j .yjLiJll jj fjl_j«iJI j i± ll > .J I ouaSj .JjLSJLj (jLi-Jl (jj '/ Y* oLo"^ 4- u ,..>i.o 
.(^LUI ^jic ej_jil i_i»j i_i5jJ t ( _j-i til J-*s Jl£ oij-^> 03^" 6_j«ii_jll 

jj^ij yS\ ^^11 jLi^l «ii (^tiLl jsLili i^L ej-«jij t ("Pfeiffer's bacillus") 

.LoLoj (j-ijljilj i»UJI £>Slo^l dib jMcl aJ' aj ciobJI (^)5Lo^lj t^jljil j Lo_4^ji>- 

<LjSLuJl ciiljIjiiJI Jp oijjl ji (jjjjSLuJl j L^j-«i>. 4jjjL5JI *U_aJI r^to ^^-uL^ 
C^15 t"LjL^Jjl" ioLojx^JI 4JL1L, j jl tLyUl *Lii>JI Jjli La5 .JuOJj iUi>JJ 4_u-.L_Jlj 
JIJl>JI [C^- . wJjLx-L I oiuy it ->*JJJ CDJuia abJI CLiLiJl Jjj<j J ^wjjj utfJ l^jjiij'il 

\y\j> j_oi*Jl <> j^jjJf .oi-jlL. jib Sh ^ h&y^ ^j^- 1 ^ 1 iljJ * JI ^^ t Pershing 
Jj5 dljUll t5JL>l jj c JLxaJI iLoljj Jp jjli jai (jl5 ljj_«lij^l 4i»ab (_5 JJIj cCw 

Jjjilj jjiSJI (jb (j-«J '->-* '/S^W . IjialiJ'j!! l lj-> Slij ^," * ' [> ^ ''.!.' u^ tJ-^i- V"0,< • • 
<GI j^JJ JiJl eJjliaill (>J .a^J oijll J^«J V4*^ J LlflJ 1 ^Lc d«J J ^ J^ 1 '>"^ J_al>JI (>? 

(j^jjjjl aj» i tjjuu*>juj ^jjSjLij 4j^>L5 _Lc Ijjalijjl cdjjI ^LwjjS j a!>LJI jojjj j it""*" 



rjyr jjjJ juajj s-ljjjJl ^j tsjL>iil cjb^ji! (Woodrow Wilson) u>4:j jj->jj 
^oL,"^ t^rt-j^- ^jill *Ij_}jJI t^ujijj t^jjJijJi bilL^ 6^ (David Lloyd George) 
c^jj J\ (jJ^iLjj tcjLijUil Sju i>ul£; J! <Jji lJu»j c (Georges Clemenceau) 

J^Ul C>? ^ji 4 b>- *Jl J^JAo coow (jl (jjju Uj*£ 4jjbw)ll ljjJjJLflJ"^L ^ J oijil 

Ijjjiaj^l o_j*j (^u-ojillj cij^Jjill IJjJjJLaj^?L (jli^fl oLuj dl)JS cLuLwl Lx-u 2l>.^ja1I 
.aJ&JI Ho i_ub>^lj *bj*Jl (> t_3ji»JI J£ ajJJb uyb '^oJI 6-V. j i* '-^J -rJI c 4_jjUL"ifl 
<CUS jie (J J I Jjj cjj^l OjJ^ii (> lj^-i j-ic 4jjUj (Jlj^> Juy oijil je*^* - ' 
7 ^ «,^j tj_j4_ulb J '/ U,A tlyalo}lo3 j / ^0,A CoilS iftjiKo CjIoSj Cj^Jao Jj«a>J 

i^La-^ (Alaska) tfL^i t(Nome) .^ <jl<L, <> ^Ub <jjL, ^i^ .^ .lSj cM^j j 

(jSlaj Uj*£j ;Luu-ju <Uai>Jio coils' ^obJl CjLoSjJI cj^Jao (jl <jj p-^jJ^ t IjJjiiJ^Jl L>L>wa 
/ A- ^Ij^-j .l^jjiii^l JJ aJLu^lj ^U ojl^oII cjL^jJI J ^y^Jj 'j£ Luyj' <uU JyUI 

.JjoSj O^jib ' T V^ 1 (ljuLj_joJ aSLa- Co>J) jLujill I_jjL< <jlSL> (> '/. V Jl 
*^3 kjj' J OJ^-I Mi jjLoio iijlLo SjJoS 4jSjjj^I j>-ljj^l j jjLiiJI CoilS 
CJOS3 Liu t'olij Db- no«,. < • coiL jl cOiU jojLoS ( _ r «^lj J>^\ jyiJb iijlio 

lylL.^ <r/o,... UIlk.1 <..lo>,>" Lwjj cjjuii ja3 .dllj cy> J5l (Jj^l JjJI 
cjLijJJ SJLv^o joi ijjj^L Sac JLaj t IjuS j i i . • • • < .iU....Sil jo...... c Y YA, • • > 

lifJ cjLjijJl ?^ol>^J ioiUJl cjLloAi^llI coilS Uj^lCj .L^o^Jl Sjlill fU-i j clL> jJI 

.(jjJLo o • Jl (j_joL Yo (Joj BjoaJI dlb' j (jjljjJI -oil 
cSjj^o (jlS j] cLjjaJI cjlicil cj^I ( _ ? 1*Ju> j (jlS ^IjjJI lifJ LjUJI joi SJjII 

JUll Coj^Jj ^1 (_vijil (> iiw<oJI sia (jSJ cojlx (joo-Jlj JliJa^l Jj2j cvijil (jl Lfo3j 

.ULc vi ^^ (jjj r-jljoi' (joJl jL*£^l (jj j_jSjJI dv? *^yS' 4j_»j LsjI cjJl>-I I, g.'u,->- 

f_^0JVj iL (jjjlj ^ujyi j^a*JI jjU JUJlj bjjl (_jL^>I (jjjl (j^tfUaJI oijJ JJ iJjliloSj 

cllj cjLiy L_ui!l (jls tiiJI cbli- jJUJI JS j Slsj Db- <j_joL ^r-A (joj L cjbijJI 

ibwJl bu«j>- CjjIjSJI p.jlj j l^_,S(l Lwjj Jj ciobli '4jujS|1 ijjb j i_^S(l CoilS BjjjJI 

.^LJ)(I ^LUI j 
(jl Y ' • \ »Lc <jj oyj\/jJAJj~j 5-loil (jMc'il pj la_j^| cjjjvJI (jj (j.iA.,.,1.1 1 cjLice juyo 
c^^j ^.iiiSI jJ \<\\A j,U coi^o- ^1 4jjjISJI l^jjli^l SjjjJ JjISJI ^joo^jl cjjjil 

t(HlNl) \ (jl ^ (jJul l_yjiftjj £y (jj y>j ccoLilSI J5 <G'j_i coow (JjJl (jJJjjJI (jlj 

.(GinaKolata) b - ^ L^ c^bS j Sj^Sl, ^jjoaJl cjb>J co>Jl 'C=3 3 

aJjaUI! i>»Ij^I .% 

<di»ill 4jaj_ooJI (jj jrjIjJJ jjAj tJUJa^l >— Lt^u ^oJI (_viljj^l jjj frl_jj| 0o£ dbj> 
IjluLO jiS'il ilij^U 'ij^jj (^LUI j> ^IJn .J I (jjjjjjil s-ljyl jiSl (j_jfL> J5 (JjJI jl^j>-)(b 



JjL-^IIj Sj^>Sll j_jk; jjjj .jjj^JI Lsjt^j j'j^'j JO^J '^' oli J lij-^b ^-a^Jl^ 

.SjjiiJI JjJI J Loya>- JbJI ^lC OJuJI jjfijJI 
£>C UuJJVj (iJJI p>jbJI j^C JUL>S!l (> (JJJ^UI 7-ljjl oli-l 4jujI ClL fl >- J3j 
<jLu^l Jj^j Juu 4t-.Hl J J^l> U5 t<jl£« J^j^ tluj>JI cjJIS' bjlO* cj^b- 
*b 3-^JJ -ly^ 43jj*l' LjULI SjLaaJ Qjj-^Jl 4-jjjSJI CjljiftJl JL>- o^jjI Jl cl$J 

mi,„. Ujtii o^ii o^b> cjAL j3j .^i oW-)' 1 Jj-^j J^ (Mayas) bill <jlSLJ iSy>^ 

^jLJIj j-ic (j^jLvJI (^ujaJI ic^-v SjUJI ca>w*j5I UjJl* yil^ll <j« ojj£j c*=>^' '•** 
dlunfUl j Jju Jj t<_^bJI (> <jjj1o V'-Yo ^u U ejbjjll ioll«j»a)l cJ-^j ^ji*. jAc 
.J=Jl9 (jjjJj J| <jjj1» A <>» (Inca) 1£j")1I <jl5L, jjj ^AoOlj t^ jjjjL r d>y 
~4juji\ ojj^l J ^■■^■•*- (^1 SjjjJI vjj-*^' Jl*WJ jtH^' 't j ~^ J J 'j ^ O^J 

VJ>*"J t iilbJIj 4_jjpj,j"^I i_jj_y>JI l&Juuj ^(jjjji-ijj^l ^1* (j^jj^l Sjixuj iio Oj-ii-jl 

J^JiJI > t lu.o crt J jjSI JUL>^I -U£ ejLijJI t_u^l cojlfj 'Ifj^jjj LuJ J^S ^^ic 1£-»jjI 

Jl SjlOl>JI 5juj^II <j£ ^-"aS 'J*J buS o^SuJl ^jlll yil^s^l '- ' ■ > ■■■ ' ■ .' bjjj iuu> _^2bll 

i_i.u.o jl ci_ij_y>JI b^iliO JJI OjUUv^JIj OjJuiJI ilull '- ' . u . o jl Uji>JI a^w '-^jL> 

.SjjijJIj 4jjLuj£JIj ~4ju>yj>^\£ iStiiJI 4j>JL/^I »Ijl>u*J 

(jjjfujj^l jjifll (jl5L< (> jjy J tLujjj^l Sjjjij^JI vj-*^' J^-"' J^ Jjvj 
.jl-j^JI jJUJl ;JLiu5l JJ bj> r <j£ eSJJI ^^l J-^ 1 <> "/. ° ' d>y (Amerindian) 

i_ijl>-j Ja-j ^jAfLu Ijjl^ (^jjJI j*J>JI Jjifll <jl ^Jj ^jJ°J' jJ^^I ejliuL>l!l (jl 
lj.^.l.«." p.g.\5T.I c^^ivi (jjJj S\" ^Ij^J N-l yj^ 1 J!>lla-^l Jji ^JAtf J^j (jjXjH^^I 
cJafli (JjjL ^"\ Jl oAjuSlI ,Jj>-jJI 4jw L^jL> ^jlll 0Jl.JjJI yiljjSlj obb^llj vir^' -^ 

.i5jL£Jl Jja (_$oo ljL»uj' (jl »53j 
(AIDS) jJjVI ji iplill o^2J i>»j^ .V 

f-ljjl Jj) jwCfJI (jfi f-liJI (j£ 2JjLJl ^bil jb^J>JI bMS- A^-b|-) <_kjjJ5 jA 3 -Xr*"^' 
pjil_/>JI i»jli» ( JLc 4jjj3 (jLu)!l job (_jJbJbj .(jILj-JI (> 4Juao fly I J 4iil>JI (JjJuJI 
(J_^iaJI icbil (_>aAJ ^jjjjS" ,_^jjja1I lift i^~^-3 .^blLj-Jlj <JJ*1I 

(^1 ^yxkJi (w^lj HIVMjUaiwi ji" (Human Immune-deficiency Virus) 

i_fa.u*vll 'icbil ijalu Ij>j^3j>" jl "t-u-jlll ^bil 3j>JI 4jj!>bw" jA jJy"^l 

Jl jl^j,. ^ . (AIDS) ijUoiwi ji (Acquired Immune Deficiency Syndrome) 

.SL>JI (JOo ja."u.i." 4j 4jLa)!l dlli! c^jll lift ,J^>. 7^ 6^' 
p >ll j <J»dajj bMi- t_u~aj (JJJI (HIV) ^j^jaII IJJb xj (JjJuJI <>» o^jll r^! 

'jl^ ejbJ^J jJiill ^lill jb^JI j J**; ^l (T) j (CD4+) UMi- ^jc; ^LJ^II 

^i>ljjij ejbLa^l Vj^. ti"^' 'j 4 -""-^! ^b< j»UaJ (> 4JJ> b^L>JI ojjb .yiljj^l ejbiJjOi 



,4i,tl>il ^ILj-JI 

aj, clijJJ ^jjji j^iii icUli li& j«j c(T) j (CD4+) LM> ^j^jaJI j}Aj Laic 
(jUs^JI (^Ij^l oaLj 4J>j£ «~l»JI djl; Lj!5l>JI dlb J ijjjia jl JJL> (il <jls dJJJS' 4(iji-i 

.Uui 

jui jv .l >I I £>£■ pliJI 4jlJij l5>p- j^&t- y>} 'icLHI jL^> HIV ^j^ >>-l$J 
o&}j. («^j'-*JI I. ^ . "kLi. .i jJLc Jj^»o * LjllJ I »jJI Lj^L> (> Ujj ^j^jiJI aj>lg_>j .<_>i>lj^l 

j DNA ^ 3 y\\ ^AoUJI ^ 4jLlc». J|3.jL cL*>UkJI dib ^ iJ . 3 yii\ >*~oj .CD4 
L^>L^j ^ill cC134 (jjjjjjj iULsJl *La-uJI ajJI b^L> CIjjjj CjSaJI jJjJJJ -t5>*-i 

.i_i«Sj L^liJI dlt cdjjj Ijtl ^1 a> l^iiufu J s-LoIjJI (jSJ tHIV cuUjjji 







GD4 



f X 



if 



HIV (j*»JjjS l^J ^>l£> 
4jjJ5 i_ju,A" c ivu l -vJ I J CD4 (JjjJjjJ SJLoLa-JI *L-ujJI ajJI b^L> JJLC (j^aSljj «jj 



5jjj"i/lj ^Ij^l / j-i* ^Lill J-aiJI 



IA» fj^ii -j.!' '.' <- r **>^l I g.uft '•Loiul (j£J t(jja£jJI «Lf>U (jj <LOl*JI C^Lja>jJLII (jj Ja~*ul 

(J I <jlj ^^J (. OJL^jujJI 4.J.V.I.1 <_S_yJJI oiwL>JI j 4jL'lv.->- JL>jb C^LjjjjuLII (jj fojJI 

.(j^a^iiJI iJDljjJ>- JLc (_5ijJXj ( _^j ayjxiJI I j o^l^J ,jJI L}li>JI L^JoJu OJyJL*' <ul>. 

L^UvJI Jl L^jLjujvJ JjJJj ioL->j|vii ,JJ!J "Ul^ i ^' rii^ ^ =L *" lA ^* villiaa 

(jla cHIV u-j^jjS L^j o^Jj jjJI (oUujvJI J2J ie_^ jUiP^I j iJii-l IJli .isjL^jLoil 

J=Lpo (j ill i_9">UJI (jla -iili^ .»~c>JI J ojLiuJI «-lJjl iej~o j¥*^>. u^j^t^I u' (c* **-=»>fjjJI 

C(^j^JI n ..,.i. , > J I L>}L> p IojI (_>Aio oLUli , jJI Sjlil (j.*!! (jj f&i-aj rilV ^ayiS c>u.;,.,.i.">o 

, 4.o J ,., J l <L;j~iJI l£>li>-Jlj (^jjjaII oUua> (jjj itiyull ^ j^s; ipLlil jl$->- <jls IJjj 

Jj "tiaajo. 4juX^-j <tlSuS (jj jjAj (HIV) (^jjjill (jl V^-^ j-V.^ 7:^* sillift (jjJ 

«-Ijj (jl ii-Lj (jl JjS iLaio icj~o LMJvJl dlk jxiSh 4Lc i5 J >»3 (Ai-^' 4 ^j :i ip^3 

»UaJ (_9U~iU (^la^jill »aJL> ^jJI 4-uai!l , e Ja^ O' L>^-*^ < ^^ a " "L>JU1I (j^J .»~c>JI J AJyJU 

jjJJU (jl$ iJjJJ^I jl 4J£ -ox; (JjJI o&jl\j (HIV) yjj^jjill (j;U i_9Mii-^l y> lo LI 
. 4Jj jju£ jjJ> ielHl »UaJ J-aJ>JJ LoJuC (jl tHIV i5}JlP e>o ioJuilo 4-L>j< Jj hJ-Jr! j-V^' 

.4jjJ jju^I o^ j^ 3 ^ HIV tijjic ojlIc (jill (^aiO J5 ^^J (jl Jl SjLi^l ^»o li&j 
"i! SjjiJI oie> iLJaj nol_ji-( o (Jl_p<j p --a-Jl j ajljii;;.,.! jaj JjjJI Ijlu ol SJSLill 

JJLC i_i~£u (Jlj-* (jb t-ljjiJI (JAioj .<U3 0JL>laj -rwi^J (_>ilj£l (jl »~C>Jl (Jj ajuu 
CjIjjuj \ • ,X*j (_$l uL^u -T^-OJ (j' -^V ^'jj-* 1 ^ ' J^^->- JJJ^I ujjr^i (_>*»LjJ ( c>« (Jj-JJ L^=s_L f 
4jI (JLc j^jIj <.j>-2 (_^=l>vJj (jj IrfJJ CU5aJI lift CjalijJj c <L»-jJ>- j (jjjvjiJI Jsi-J (jj 
<(j>waJlj (jl*!!.! <t5yLij <U>^aJI (_>^L>viJI 5Jb>- l.0.'to,.Ai JjIjjJI (j^o -V.Ju<JI ^ic Jjoaj Jb>- 

.4o*Ui3-^l jjj^lj 



:2004 j jj_^ jj rr ^^u oJ>JI ^j j :jj ^\ ^J L> :.JM j] «. $y, o » (\) 

.http://www.elaph.com/elaphweb/Health/2004/12/29414.htm 



no 



iJu^flj y^SlI / j^* ^lill J^«J» 




( CD4+) L.M* J* Jja.aJ)-i>"(HIV) y^ ySo& .J^i^ 

OlLaJfJS JUS LLllliuJ Jaill ^yCUIl jL^>JI j Jaao -yjjll . ( T) J 

:: .iLsMilt aJill L'>1* ! <Lu»l«: (jaljjjl i>jl*J oijil »« »3»U 

! ^l ! t|J|»ji s^k^^lsf'-jMirtj "i oia ( T) j ( CD4+) L>5U>. . . 

iJA jyi ij^i (>» iwSJjw 5rf>iwi jji iiii dw (j* ~i\ ifAg- jjjIjJi 






^■PIEJIl 



** 



&>*% oil^Vl / J** ^IJJI J^iJI v Y 

J L^Jj-c ^ylLc _1>j^uJIj jwo- ^ -jy-u ^ oia (T) j (CD4+) 1>M> (jl >^u>j«JI 

L^lbjLvj 4. ;C . i 5 1i jjljil Ja*jj JJL>uJ p.n.'frJI aytl) Jj}\ LuJt}\ j»Ln-> jI ( j. g . ; . : >v . ' .L i j -V.J->v-> 
3i»-ljj LfJajO "(-JJJW b!>Li- *j "ill JjUjj ^j <. di)3j i^sL> OjjLi dlLw ^J <■ I fljlc t-LaJLllj 
-ril (jj J-^jJ <tjl I. ft » . '» )■ J I fl jlc .il.'K A; a l^j JLi 0«-lyL> ^ajjill ajLi .-rji! JjLj Jl L^Jlo 
jjjJlu jjlj^l l. g . ik< j9 c 4j'LJj j.ii.'iTu Laoba t$— <ij _ie ^J—JI < .. AJ <_ >LJI 4J .^liuS 
(jl£ L^o O^Jf t5' ^ - >J 4-^->>C Oj^iJ f^ J Uj-V f>--**JI l?*^ 'f-^^l 6* "1*3 1 -ill L>.!>L>JI 

5-LolUII jj-ssj JJi (jjjl Jlj_Jl (j£J .'■Lo.^J^jj <Lwl&jl ijLo^ pbl ^i tS' ■■*-^ t?**-& 'j^ 3 

Ujjjj- l. 'i . i ,i.g liLxAj ,_->■■»■ j (Jj -^4^9 ajyjiLiq j^>J J ^ J j - ^ j (J-**J u' u-'jL?^' '-^ *— ^H 

JUJI «-L*JI J5 J cjLc>LJI eJljj a5 .4jLv Y * * Jl JJ*JI J-£>j (J ia. <jj_>T ^Vj' ^ i H 
Juaj jj | J3jyj uJj U J5 p-Cjj . 4J a j 4JlSu JUJI JjJj >«l 4-S1 '(»wJI o^y-l i^jjLi ^ ■ ■ ' ■■ ^i - .y 

lift CjliLiuSi jLl>|j c L^J>oLlu jru^jwaj LjjJI <^j^La 6j>jj CjIjjjLoJJ JJLCj J|jj!}U 
li^j _i*i> Jlj— flJ»i ^ic 'ixls[s <bl>l Jl CukLail^lj Cjj^oJl dJJj J5 <j£L»Xi J 4 dlljjoj 
.!?UClojj 4jj_iuJI JJl^j OjJsl> -^J-al (jl Juy <LjIc 5-LaJJil 4_yLSLal <jj Jjb i&j "ill t (_>i>J.I 

4jjj3UI JJL>olli c^jLiJl oj^-liwj jjj)JI ojujj Isj^u (jflij ^ <GI iiSLiil 

j jJlu (jiujili dJj (JJlC Ul .(JjJmJI j5jj JaiS i«jMlll (_>olj£^l oAdjj QjLf^ll culjLu3-l) 

IjL^J (JjJmJI JliLul ajj 31 L 4jliaJJ iLI5 (JjJjJI JiJ j^L AJ^> (jl Ji>Jl (j-u^- (jj 

liJllll (jjJaJLj (^jviill 
oaiK^o — JUJI jl (jtuJaJI - ^. aJexl I jLaj^l ^A (JjJwil 4_u*ujjJI iLjkll . \ 
.(^jJuJI Cj2Ujl>I (_icLcy (_5 tlwl 4.i.„.i.\.'>- (jiiLal Jj^*-J (jlfl >iiI3S .t—iL^xo 

.u^^jjil\j 4j_jJULI 4jUii» jl »JI JJLJ (3J^L (jp di)35 (JjJjJI Jjujj' . Y 

.i_iL^lo pjjXo (jj (i-t-iIs c JJ-i c 4ji^) s-Lie^l icljj .V 
Cjljjl jl 4iM>Jl yjl^l Jju> 4jjLo JlL>JJ 4jSIj jl 5jL> Cjljjl jl j>\ »Ijl>0LjI .t 

. fiuil» aJ I 
jjja (jP jl <G'j*^j t-Uil LftjJj Jl jl Jjl>JI t-Lul (JjJjjJI Jl »^l (^jja (j* .0 

.((JJuIl ikwljj) iutjJaJI itLijJI 



(1) What Is AIDS?, Provided by (( YourMedicalSource.com )) / 
http://health.yahoo.com/centers/hiv_aids/! . 



^jJ .<uUJI iiUaill jply oUI_^ jw i^jllllj 4-jjjJ.I_9 J^u«JI j I 8^-^fl ly->-o j «■!_}-< ^y^l 

(_>oja1!I jaj 4JU5 't^uJ ls^'J C* 1 " J lwJjt^ SjLsJLI »Lcs-^I Jy>j (J-c JjJL>^JI oi» 

Jjju LftJu^lj alj JA>uJI 5jxjIJ (jls 4jjL>o^I ilLvJI j .LjjSj fjJU-l \Y— "\ -> tijJjJJ 

^x> »i; Jj .4j»L15 tCL>..uu (j_aiuj Western Blot cjjL Jjj-^j if* - ^. <-S-^^ o 3 - 3 ^ 

(j *>L«^- «J_vi> t-UL) JaLu^vl U^; ifjui 3 a _«JU~j 2 «,/■>! o J -^ jju .fjjijijl Jl t— SJjsI 

(ji>j jl ColjlS /tJJ-*- cS y<"'.o (J-C j-4^' Ly$y& lS^°' j> JJ ' C ' ^'■"J' 4j>waJl 4 h 'i jjjtj 

jJJLi Oj^l jlj3l ,jj Jj3 J£ JJJJJ '—>■>■! ^-UJJj c ^^aJx-j J5 JJl^j ( __JLjJL> jJbj (jj^ V* -^ 

Jl juj-^j ^ 4J^! ibis oIjjaj LL^I (jSJj k,..i j<l jJj^I *UjI .4!_p- cjUjIxII <> t_il5 
*L>ol *.«->■ J Lg-ie ALJl c^UJI jjp. ^jjmJl <> JL -rUJ ^j oijil lia J-^>. r^* u^' 
C^L) (c^il tijJj <> J5I (J* oilj^^l Cjj^Ji .ill> (jjjJU f* JA \^V »b c5 ^ 3 -j (Jl*JI 

4_>waJI 4.0KU i-il.J CjjLil Jl3j .4jLa l\ L >o\j£\ <* g _> 1 C .^h'i (jl slajju (_$QjmJI_i (j jl (^jjLail 
(_>£Li>Jb l. 'i . 'o ,o. i a .JUL "jl (jj ^ * * ' /». g,\o t Ly Ju LwaJ (_)a>vi A* ' * "LjL^iI JJ «uibol 

^*ib «»^ j^-tyj fljusa v 1 *-'? ^■■■^ (»^U 4-ijli.o-JJI ji*JI J^Uclj (3^><JI J (»Jij Jjj3-j 



IjLw (jlSl tlj^ 4--v.l,i..>*JI ,jj Ii5j liS .— U.'.a.i 4^>I»J ,jj ylj _)JJL>JI (^Jjjill lift Jju yj ^ii b JjlJ (1) 
jj^c i> Uja- t. i^j^J i_lcMjj t_Lv5 Jj tdllj J5 (jjj _^jjj uJjSj t ijii-lj L|!>U>- »l IjUp J Ij_jj* 

lis jj—y <>» J»Ij3 tj_/ (jj 5JI_JI j o^' . ! ?ii>ljliijj yj ojj U JSj (jj-iuJI ^J.1 "tlajj* o* 

Jl cnlijiiJI 0J4J "^ji 4jjjj ^1 4j,,.».f.ll ic_jjL^oJI 77jL> j 5^SjJt Cjls^jJI (j£ i±'.-»-.u <> (j'_J 

. I juA ajiill \j_fO£ CllLjjij J5 jJlC .— i SL v . i) 



.£i»JI Js. 

jya J (_>iujil J^-Jyq ^£l>o aj ajjlwl \" ql (^lCij-J Bji oily* jI BJJD >o.'i..,.i.i • 

,,jjj5l!| 

jjSI t-.u~ gv .iq (jjjjjaJI LgJ^li- jjl£i> cjlilw bjlc ,JI ji^i o° uj*^' jr 3 >»•''■■"•! • 

4-ijli.a. J .II JJUll j xi J . 'L .i.tij j.Vuo iikwaj Jfui ^ic <_>i>lj£l j^J=u 4_J LxJ I SJLa-jil j • 

I SJLiJI jdUiil J.o...ail 4JL>JI j_}l=ui' • 

(jj^l oaJiJ O 

i_i.».'iq j3^9 O 

4.;,g.,.vJI -X&3 O 

Jltf-J O 

^ ° 

flju^i o 

4iL> O 

i"Kil-ill fliajijl O 



Jl^LJI 



n.~fc. ^ij 



O 



Jtil Ojj-oj £>SlIj iLLJl OjLo!>UJI j^iaJJ (JjJlxJI J^-ljJ i^-»l Jiali -j-^^l 4JL>jj • 

.^Cuil j**U "*->>J^ ^ jua^ f'jjU < *r!J'-#-"' o^jvol J J-? - 3 /*-* L>-i^io 

. Ijul (_^iljJiil |Yfcy .C j ^ h'i j -oiJI (_>JxAja Cjliiw ^ * Juy -aiJI <jj 

.icUIl i_fA.A'i (_>i>l_v«Li <Lt^l 

s-ljj^l iL!L,l ^ic 4jL>-p>LI jIjjOwI ^yic <jj£ lj (JjJmJI ,3jL iSjAj ^jl i_l>o .\ 

.<t_ujljj.l <L>j**JI 4juLll i _ua >i <L>-ly-ajj fa-iill IJl^j ^jjlxjjto J^ uy> 
«L u i » & xi I i_3j|jJaJI 5ijAj <.9l i .-v.0J I J£ i_ l>o iOj_/^l Jajjvj j <_*ajy -A>J IJJ . Y 
<GjlcLjloj <bto JjUjJJ (Jjkll J-a9^l dyoj}\ JliJUj l^j jjj J3 ^l 4j>*^Jlj 

.'ijj>vjl BJJD jUlL>^ 



bj^jJI (j£ I_sJL«j (ji JlJLU^I i_ l>o (j«JI lia -ii col»i-i A— o <>« Jlib^l JJuo —\ 

j J LuJl is^LLi.'il 3j*jjJ JL>I >-t.i,^u ^ jjy^l (ji JI a^Jul&b v 1 ^ .Jl>~JI 
4jj>v^aJI (^jLJI Jy>- JiiaJI <UCjjJ BJUJJ- "Laj3 OOfta .(Jjlill jl "LjjJlLI jl PjLjJI 

. 4_jl=-IjJI LLuJI (jJti J Ijl p-jj^Jl ojjJjj oLkULf iLujJl 

j-j-all flJ-^-JJ ilftljll CjIjjUj Ijlu (>JI lift j t 4Jlj ^ Y— ^ (>« 4a»IjII 4JL>-jj — Y 
l A& ^AjJua, ic*^" 3 j^" j' ^J*-* yj^*-i iS'^\ La t_3yv (jl UMt > g h a a 4.o...i.>.j 
i— 'Llc*I OjJj-^J P-tf^Lv' /** P-tf-V. J '- > ' (J ^■■■''■''->JI CDljJaill IjJaLuj (jl (jjjjlajl 
(jjL Jjj>. n^ . 'i . ; ,CaJj 4, i .,i, 'i , -> - (_ji>LoLj (_$jJmJJ ji^Jiyu ^ill OjJkILI CjLS^LJI 

.jjj'il !_yJ&yMJ (_5jjL*JI 

jl (^j-uill JjIjaJ iLo*il o=>jAjj 4JL>-j1I BJA j t iL^ ^— ^f (>« P- aJLJ I Jl»u La —V 
43y*jl\ oLSaJ-JI (j* jlxjj^l Ojjj-i' fl-fJ 1-xSX; (jl (jjJIaJI jJLcj (_>a3LuJI 
SLjj>JI JaLaJlj 4jJjUJI SLjj>JI JjJLHjj r'UjJI llS-iLuj »j~>^l ooS -r-j-i *-o 4jj~JIj 
Lg-J) j^ic !>La3 OjJkIII CjLSjLJI (JI iJLd t-Lu^l ijjAj (ji >— l>oj ,4.u>waJI 
<La!>lwj 4ai»jJI a^jjjjjj JLe Jp LgJlJ CjUa1>oJI L^JulJj (jLo^l L^jjj>vj' jjji 

.JJUI^II L^_j3 L«J (_^i|jj J I (jj >>>5lI I <_5 qJmJ fl fl . AjAJ Jujuj ^3yj3J 

'. iJ-i Ljj oa->JL> (jl (jSlajS c ijli JJ oljll <ui*j (jl .yy-y eSJJI La Lai 

JUL^I JAC jlojl Jl (Jjjj 4jajjL icLij Jjjjll * Lijlj 4_>Lall »!>U JjJ>JI jIjSj • 

.jJUJI jjJu^L, (^Ull 

.a^SjJLi J">L> (j^ >_ i . ik , l I JjII I^Jj-Aj (j' (jjjJIjJI (JLc • 

>- i . u i p cjIjjJj (jiL>Jlj (jli>Jlj (j|j*il (_uij j ^Uj-^u.JI cjIjj^I »jiUj (>« jiSLxll • 

jiyj pJ (jlj t al j Vi ., n 2l OJyjfca Cjljjl a I J Vi„nl J,.Ag-ja .a-ijjl Cjljjlj "Uluoll vf^U (jLvw jl 

Lai .'iJusj ^o bjJ J_p^l j Lj—uuij j! JaSl jJjs (3jLsj o 3jI L^JjL I ^oj'«'o ».i>.^ 
.bLu Igj ISjLiil ^_l>o Mi iiM>JI ^Ijjij! (jLL,S!l ^i^a Jio ij-oi^JI cdI^jSII 

(3 j - 'i ,... J la <L)j4j«JI 4jiLI 4_t^Llll JaJL>JI (jjuj> <Ota>_i> oijll (j* M_iJ»waJI 4jPalJI • 

iwjLw jJjs n $».;>. t o. ; CjljJtiJl (JaUj Jl (JJ^ -^ Jill <— SjjlaJl «-Lu^l i_o.V>." • 

.t-a_JI «-li5j (j* aAjUjIa *U.I."i.>,l I ejbli^Jl 

<y> 5jwIj 4JjI ajAJ (ji iojliJI ^Ja-j'il j JjLvj ilSLiil »jxj>- Jj; lJjSjJI o=>_y«Jj 



- alxJI jjaII i i_>lix>- (jj CliLaiajJLaj Ij.ula . &a«oail Ja-> 'LiiLJI 4- ui J nJ I dilo h . U I v$-£ 2 j^j"& 
M c L)J!Jj5l ^Jy^- (.(jbjaJ tjAc cJLjJI (Jj-JI j-^^l j^ij-o J ^d'-*-" 4j>wa!l 4_aJsuJ. 

: Laj-al>J jt»l ojlc jj^jjljj aJjLa 3j->- Sjao^jJI i^o3s»-l\ S'£ . Y ' ' ' yjyjjy^ 

.i_>Lallj ibljjJIa HIV - j (J I (jii'j — j-l^l i_W9>a3 jLiCol JJJtJ <-h£ kjjJtJ • 
H-ljaJI 5-lkjl _Lc JlcLuj -uj>w3 JfLj.» L^JUjCL-zI (jb c_3ytl (j->o (j£J .4_^aSDa 0JuL*j Cjlajil 
. 0JLf> 4-j£*J CjIJ "USUil CjI^Lj (j£u*J (j' (1>° (j-'Li'l d>» (1>t!t!^w (lA^-VJ Sulall i_<lc>oa 
LD jiij (jJ J^*" ij £>** <1>t!t!^' CjIIoj (jjjLail ijjjy^S .jlivjl (jj JujJ.1 Jl>4j i • 

. UU o-Liil ^yJl jJLJI Jii-u |J IJI 

al 4_ubaJI Cl>La£l>JI «-Ij~j C jLoJI lift 4_>-a vU-*i) lj^>9 k_9j~£UJ (jl U^i ■**' * * 
OjL-u^Lo c^LaJI f-LbuLII 'j (_$! (jij'l jw (jiujC) _jJ f (_>->liJl ^jLj**^ '^j- 11 " CjjISoJI 
jl fljj IcJL^ul^UI Jl>j Ul)li. 5jU <L>J_£U Cjlj CjUjjl>o jl icloJ* c CjLJaio I <LujjlSl 

• J til (_A>! — j-V.^1 o-'Jjt^ 4 - Xi -*' <£'-^\ >*i*-«JI jUj Jj j lii'jLs 

J 1*3 Jf L'Li t Ij^ju ^3j~aaj (jl SjLaJI (jj i.i.lk\; .BjluiJI oia (j£ i±jJl>oI c»ajJI« 

l_5l (__>iJ'J jLiuJl (_^»Oj*j (jjJI (JjLjiII Juajja i_i.>cuJ . <LlLs CJUilal A-oj i— > aJLLJLLs .aljiSba 

. Ijujv iL«j»lujj JjLijJI ola (jU j5Llll ojj (jlj t J 
CjbLiJI CjLLJI .j <_$l (_>ijlj (JjjLm oij^!l (jlSL-i (jj '/ \ (_$l (jLuJl uwJ-< 0> • 
cuilS cjLiLaljil cjUJI j i_5ja*JI <ju^j tijiLjil jJj j~ic jl»I J i-djj (jj .jiS^I ^zjIjLo^ 

.(jjjLai (jL*ul ^0,« < < (jj J-&I (»*J (_P .>4*JI (^-**J (1>9 JJJjl (JJ CllljJ 4-^*i- (J-^l 

. JalLi OJ^jJI Juy jl Jil> a^jjLal pJu c JliL>l o^Jlo \ ,"[ • • 

1 (jj jj5l *j Lwl j t-Lj yLllifta . LAjI 4j»ijjj jjjISlII 4Jiklo j (_$aJj<JI 4_u^j • 

. >jSI (Jjj^U 4_uLSLoila c i_jLa4 (jl-»<->l (jjJ-w 
. UtoA/v t i_JUJI (j c pjj Ljj' U .ai L vj (J JJj'jI jLiuJl • 

aU i - u , j C(ji>Jlj t_JUJI j CjjlJJI <jiu«j j CjljjiKai) (J ^j3jjJI JUjCLj^I • 

. jjo jl jLiuj j 

Cjuvlioj ajJI J'ili- (jj (jjUJI i_u,.^i.; (Jl V> ^ jJO^!l (WJ>a9 (jl ioJUaJI >_m .; U • 

. CjjJl>JI (jj »iilj sill illxi ciiLa-oJtlSj j5aj (jj P-^yij <Lai>«Ao jjj«JI »Jlll 
J5Liu ajill tcjUjJjIj 4jjJ^!I (> ^jjj (jL HaLO <.j3^j\3 j c ^^1 Jil> • 
CjIj«£>I t(jL>vul (j c^j-Jl dib ja . \JujI (jjjv^ )« (jiojy (JJ olx>- (j~»c>oj J^Ki t ™.y*.u? 
SjUaII ^jie Jj^x>JI t_JUaj t(JU Cjj-oj i,"i.iiji L^!j^l J j-^^l 6^ tj\*4 <!>" UtH^I 

. HuUl 



. SLaJI (_jLtiLl.jlj (jjl^ I'a-S!-^ <_SjJlx-U jJ^I jk> j J^J^Ij ejllJI • 
(jjjio Y c LjjJuj p^'ij; bjujl> eSj-ic (jjjio Y,*\ ,c^! '^*J 'N-*° V, • • * v'-^rl U*>! -^ J 

. UUiJl SjISjJI r^ljJ ^Up-uS "/£ « ejLUJI 5-LuJI (Jjj jJJ^I o-»}j&> 

• fr^ 1 J! iSj-^JI 
JjJiaJI <_>i>j*J jJy^l (j^JjJfiJ <bLaII a^l jJu^> (jj JiJaJI fl-oji (ji J^p ^-^ ^L-'L)"' • 

.oj^yi JMi- (jjjjJI cy> JaWI ejj&l ^1 <ob-}UJI Jyk> JLlu ULcj (JjjuJI jk>J 

i_iilall sift Jju ^'i'i ^£J icbjviJl -r\ix>-j. (^jja-ouj ^jjjoJIj 4i)jJuJl (jj 0_jJl*J [^'j 

dJL^iJlj i_>Lxi£l t ( _ 5 l^« i_ilc >LuJI jui i_ii*JI JlSLil JS ^^U «-Lai!l <-a»^* 

. JJj^I jl,.,Vi.ul (> JuaJJ M-o JjU LojI jJUAj jiiill JlS- «-LaaJl .(j-ul* 
(jj j5ll!l Jl*j j-V.^I i$J>-Laj jJalll SjLc^ 'ojCJ CjLJaJjj CjIjJJJJ BJl£ '- ifr> -j Jij 

i_i.n'i (jj ji£l j^jlj jJy^l (_hjjj3 (jl j-*^*J *4jJ J W-Lr*^ ^'j- 3 J 6i^j*»^' dhH^y 

^1 '<L>w»Jj| yij— J cS' u-"! u-'jijt^ u' Jjj^ll ^^ (jULoilo (j^-*"'j J c:j j^-'= , 'i 
ejL-jjjiJL. LL^JI b!>L>Jl lJUIu^I <^c ^Ij_|-w «-LajjJl ajJI L>Mi- j> Ijjjw Lc^ JL>JI 

(_vi>l_^»^lj 4_ujLij>JI (_vil^^ ic°5^" ■H J "'^ 6^V^' 6^*<^" ^ jr^^i tij^'j 

cjjl> U l_j^ljj 'J til yl yjjri*J La^JiL>- jjj5 ( Jlc ja^jL>ol b^ulu i)wL>-j <4-i*JJ 



Sis- ^jjjl j^c oJUJI (JjjJI JJj^I jj^jj j ijiUll L>v^JI iJill »UJI jjjJI t k-jlki- (> cdULuIo (\) 

. Y • • • >U (>o _jJ_jj/j_jjj \ \ j ; Loij^val i_>_yt>j oWj_J J ^i-^ 



*1>j% u^Sfl / ji* J>\&\ J_«iJI 



VA 



J£jj}\ cjlaol ^_!l "jJ" b^l*. cliLjjjjjj ^jjjill «l>-U jjiii ( JLcj .<Ltflitl L»L>^L>J 
^jic b^UkJI _Uj i_i^Cu (jl eSj-^W ^L-o^l J^-> (^"-uKII (>j .(_^jjj«JI iou>Lfl ~jJ>_aJI 

ifilill jl^>J e5j3-^!l >_jIjj__I jlcLu <_,_JI _j>JI ^^ic la^-Uoj cI_»L$J.I i^iJI aLu^l 

ll_T j-fiaJJ. .ielitl jL^> (_9. l0 . u i > . ; 4J"^ t lift (j£ >_i,hV; J _;l (_i2ul (_t-j)jj3 _~U 
jjjS »_>a_<lj .f_U Ji^UsI sL)L>wp ^Lc jixail (jj Jjtso U (jLcj~v 4j| cjn*^ (jjiwIjjJI 
Jlij .0JL>._i <£_>-« ^jjjill d)j^aJ cJj*^ J__) jL^_>"i! <L_>L_>- 0Jl>-!l> CjIjIj_»I jjJ-VJj 
^> b^li *■ (>o '/. *\*J V* ijm -rjljJJ U <_jL_u (_>o»__>JI 4_>.j (Jl-C" f^Jijfi >J i30*^' J-"- W W 
sift <LuJLc jJ.' t . VJ pL»l i«jji J^-fc-J .(JjJtuJI Sjjj J (. J _>l <jj tjjJjJAi a__vJl *L>JI Jiu 

.LUil L£L>J| 

J_" J JjL_o jLku ( JLc -jJjso ^5 Ij^L> _iljJu_<l (jl LJuULu __>^iaJ -Uj ,jlc Bj^Uj 
(jjjjMU AjLall Jjjill j L)^L>JI (jj PajJl lift t_i_u (jj jj£l (_>Oja1) _UjJ 4 >.u.''j (. 4_>v_j"^l 

_>l (jl lift (Ju«jj .ojL>JI 4l>jll e-liSI 4j_yjjj_ll (jjjuiJI iL_l_jj (.5j_;Lm jjjJ-IJ J _;l ^J 

.JL>JI j 4jia*JI sift _iS_jj (jl i ■ !■■>•■; (. JlnS -}U jjSy jl ' J _j I <_£>! --» p->~a~U <UjL>- 








jliaJI £»* t»jiijjj) Jj^kJ JJy^l u~Jjj5 Jj*j 



jj-jLu Jl Bj^lojj b j , . i, ; , 'u o 4j_»L>o > ,. )J-il I <ul_u d_>ljJI (_t-L» ^J-tl jO_Si)l J__>ajla 

Lulj cjL/jjjaII <l>_I_u> (j* i!jj__,l Lj^-iJI Jjaj J."_ilj "^ (_^.jjjill (jl Jl I^JLoyj . <tl5t_o 

0?ljj>*}! j^jSJI -H*^^ -U>-LJI j^JljJj _JJjI-» j_J-^-)I JLSj ._>_j_>JI jL>oJ*^I Jl L^«SJL> 
<Uju!I i_jL>ojIj__^!| J ^__J| sjUI -j-j-AJI > - tlh'i" Lojj" oj'iwjj i»i-UI (>oIjj)"^Ij 4j-.L_>JI 

■ j <_>' J**! <j*3j$ 5jL_II >-jL>UIJIj jjsUjJI jj__>j J 

l 3]\ 4__>JJI (jaSjAj if ft ^njllc (j3 c »«_>jj I JLc »o_jJl ^j i>J->'» i_u>u_JI (jj (j J)^.i ■ " J 



V * ijjj^lj ^IjaVl / y^ J>\ji\ J^iJI 



yiul cr-jjji l5jJ*J ^M* ^Ua o^ Sjl>o1I *oSll IajLj .^y>^ u* M-^^i ~^^>^ ~^jf 
(jjJIj c»Y* < fc (»Lc JUJI (jji-w Jts- O oj>jj £>#%> "*j"^j t> jj£I SLt>^ e5 J j' ii^' j (i 1 

^ i\jx>J\ <jl jlu cUUJ Yi (> jSSSl oljLui-l (^aljJI o5yi j <j_ji>UI li^J .j^^ 1 
JL> jjj jjlc j >_i... t r.i5Hl icLUI t_ya£> (j^jjjaj tij-^v iA^I 6j J p-fr" ii' Jpy (jl uy&yk 

jyju> py JU» (j' o=l^' ^y^ £\y> p*' t> JJLC J "^LrH ^.pv '°- lfi ' C1J ^ -^3 

<>> JyJu> Py eiLiuS'l <Lj£jJjl 4ojJ» jjLxo cuulplj t^jiUjJI »jUj j-V.^U >- li ., . ..II <jJJ_)JftJI i> 
Js. OjJiS jSSl dljJJ^ j (JJli)II) '- u . u5 .ll iclill oaii yijl ^u-il j (il yijl (^JL** 9 

.ifij-o JJUJI ui>jllj 2jU>^U t5 J j<J Jd 3 '^' lojllo 

(j'5 Uuj S^jk>jJI ILiiill <L>j_}L!l ^liJuliw ^j5Iac JL*i~»I <jl (jjJjj^w JlSj 

^ ..'■■w olfl!>U <d c^l5 cL-LlyvjS'l j ^jU-j <_.U>i (iJJI o-jj^JI J1233I ^ 1-xcL— «. }UU 

. iiol vji 4JL; Jaj ,_^ii>JI (j^jUjj "tjJjJ 
t> iLu 5j.uct5 OJlo j JJlj^Ij i-JU«oi «Oj_jA JjJl^J »jj J (JJJI J->jJI o'j jAi^l ZT^* J 

(> ,^u5l (jj; j*jb dj^^u iijj>v^> cnJHj .Ij^-i oij^z ej*^* 3 ' ■ i> ^J ^^ J! c^^f- 1 

.lljjiia lib- C1^15 Uuj CjuliJI j$Jj}\ i-ii.X6\ Jii\ 3JL>JI (jl j^Jj5 j^l j (jo-a-oiKlil 

j Jl J£\ (^jfjji (> fy iJliuSI »jj -iij^^y j o>> Jjl ^» "J* u 1 o^jli-^ 1 <-3tJ)lj 

.Uj^ j_jkiJlj tjJLi^J SjLall jj5l£*JI isjliu ^ Ojjill oia JIoj 

(jl J 15 djyyj iljJLo j 2jJjUII 4j>wJIj L>v^xll ojIjL Jjj~JJ 6-^j 3 ^Uy <j£J 
(oLLui-l «-lj^-| Sjji^iu 4-LaLIj ejLjA.:i.".nl IjjJl>j jJu^Ij 5jjk> 4J5_i« Ji«J Uuj ilbJI 
Jill cjLijjjaJI J4JW jjjw jJLv ^jjjjij JJ^ <Ci^_> (> .oL>jjj£JI (> ^j*" '-^ c^ « — g -- *^'* 
SjjjdI ^ic (^jjjaJI eiUxiS'l j Ij^jLi (jjjJl jl>Ij jjMjj^o 4jwL>J *jbJI 0^)" '- '^ ■ ^ ■ ' ; 

jiSI 1^15 ^oy\\ «-^ja 6^ ^^ c^j^ 1 U->^ y^!. ^-'^ 1 ->JI o^ 6 1 J! j^'j 
o»5jJl jj jjilJUi) pjlJU j til jiJl (^jj^ -)>>j jJ^JI (> (j£J L»j^ j-V. - ^ 5jU>p>U iJjLs 

(JojMo .' r^^j j^Ls tJ_jLuj JjJsuS dJbill s-L-jjJI IJUt LjL>v^ £>fi i±uJL>JI Ul 

>l» «-ll> jjju>J j L^Ujj 5j^»SjJI ul (_jJ-*j L** 4j^j1» 4jJIjjj J^-^ J'jji yj Lj^*-' r'jJ^' 



4jujiflj a\^\ I jinc ^yJljJI J^JtJI "IV 



.(_>i)jil lift 

(j*uj^)l i_ijl£l Jij tb^iw t^aivi * fiJ 1 Y' < ^Jl_p- o^jil J..n.*o lajLi-jJ L'uf ^ii 

oia ^j" M515 c jjy^ll <_>i>j^ IjJLw jjj ju^-jJI oJj (} MjjiU (jj LlI Ulijsi v>^ ^LJI 

Sj-,1 jxft^lj |^jLuuj>^ j LjJip cjjl>o!I ^ (jjji^l >u»vij Lie 5K.r., .U j^kJI j LlCjJI 
^j^ pj-xjj j-V."^ o*y> b* ft*Z>" (UU \ \) jy^iLc ^^p cJli jLJI lia jj ."^bj^Uu 
cHjlj^ 1 ^^ ,_5*j (Lie YV)ji_^wlj y-J! LI ."Ui'Lo-j UisliJj Hujie 1c Jili>Jl S,;,< 
<luj c <j£.j-i jji ^al> cj^Mc i»l5l <> ^jia-jj LpLjjAJ p^lll »j£ Lpl oJUi jjj)!l 

<0£ja>^ (jl jljjjjj Lr ui»jjj JjJUj -oijil aj tAH'JI <Lja-=> eS-Uj i^>LvJl IfAJj^O' (>fl 

L-JjJI cjUjUI eill-lj tSjsljJ) J5L,yi (.Ij^u-Ij JiJlj ^,,,-,-k.II "jjbjJI" ^ ^u>J 
jj5I jia ^j Jji t> a^Jl u^jjjaII Jl&jl [> (oLuaJIj (_jLuill i<L-> i_sjl$j <Lej~ill jj£ 

jj-iuj .<_>i>jll j Lis; I *Jw J^-l <> oj^LJI cjljLiiw^L \ j3 y> cjllilb Ujj iJjL,jJI 

U}*L \,<> ^y- ^Ijjl CjJua* jjj^l ilSLia ^| J] liuSJI io_jSL>JJ Im>~*J\ CjI*Uo-)!| 
O^^-i iJJI Y « > ^jiLj .(^jijoilL; £jjLsu IjjjJj r« J-al <> <>x>«i q^Aj, fr] US' c^l^a 

. i_yOji\ t_ LI .... U L>*i— ' a-£fLij> 

£j3j j v^ 0^1) V-3^l 5*lill o^> o^>y> ul 6^1 jj^ Sjl>oII j^Su (.UJI ,^.Sl 
L 5* > ^ ^J^- j cr^jJ JL5j -vj^JI "<jj-=^*j S^Lw^" >_u...u 4^1.^1 bjIaII j "Sjj^o" 

Y « • y>^> jiL-, (iJJI cuSyi j y-j^l i^ilfa j^j jLL i,r ^1^* jii! oj^lil ^Sl 
JjJL LU5 vijii; ^ ijliJl JjJI cj\ ^ j^lj .jj^Jl jLacI SjUIj v ^ ^ jV j^ 

.(jbvJL. SjIaII j Ljj^l j^j^j ^ ,_UjJI 5ja»I Jl Uul 
ji Y • • I (iLJJ jjl;)!I oJl£l SjL>all j^Sl ^Cj, ^ jjUJI j^UI ^jj}\ 6 l5j 
a* (7.nv) 'ubjl ~4iyi ^\ 3 jjuji j 3^1 ^^ j^ji ^u^i ^ ^ ll.^; i ^ 
VO u' J! cjkl-^^l^uiuj .JLvJI lia j UL= \lu (>5jl,j ^jjiiil c^>^i J»\}!)\ <-LJl 
u^> Y,r Jly J| coLiyi jjic J^j OtP- i T« « i (.U ^-jjailL; Ijj^I ^^1 6> do 

J 6i*Jj^l 6-" 6j->Li J] jLc'il ia-jjio A^-ljS j JJlj^I >-u...u US .<b LLo)!l 5-ljJ- ; jP.V.t . 

.4j2jj3*i!l JjjJI (jj JyJmJI 

t>j icj^l jj. i , , ^y] \ cjli^WI J^3- <> J21L jjj)!| ^^ ^t .JjjaII j>j 



.CjIjJl>JI ^Uu ±x£ <j*>Jl JjL>0-»lj ^^^jJI jjP »jl!I J2J cjLUc JM» 

(jl l^iicS Ij/u.^ll ^LjS!l IILSj cjjSJ j£s cb-LuSl L^j>wu5a jjy)!l <jl9 L-»l jj 

CjJ^jtia ."<uLe *Laillj oo vil 4j>jlil«a igjj-lal iffLsviJIj <UjJI jij£" y> Sjljjll <>» o*^' 
i£^*ll JyJuiu JLc »Y * ,- \ i»Lc J%» o^jil 4>il£i *^>j jJj2j JMi- i> ^- A^ l ^UaUl 

^jjjflj (j^>Lw L»j23 UJl At* 6' cjI*Lsl>)II j^iuj .-o jj. fr * - * 1 1 ^*jj ^J *k?" ■*•* 
<> .jj.15u jjjJI lia (> ji^l 4j1*a)I jIjlc^I <jl jjy)!l *Ijjl>. (iji <>P" j 0^' J j-^ 1 
»*J iLill cjI^UI ,^*>JI JMi j'ijj (j3^» ^ A 1 " 5jJI>u-Sll 1«j5L>JI e^julel 1^j> 

j i*j|jJI LpL Lgi.u,.ru *J ^iJI SjjJtfjJI luu£ IjjL SjJJ>- j CuljJLj <_>£>jJ.I <L>jl£« Jj^-> 




■^*i 



! ?l JUj uuS JjJu Vj . .j^uuy UuIj 4JSJ t (HIV) 

4jjJI iltfjll j£}j Ulu jjy^L. 4jU! YViA L^s <jLl^I, <jl Jl cuUU^Jl j^j 
p^cLjl (JjjIiJlII »L»*}JI ji*- Jas -wJI J L»l .^Lew . ill V« Jl J-cu -^ t^i^ 1 - ) - 1 * JI O 1 

i-tai- ^1^ Jifrll J J^JiJ .»jL£"l >^ OJlcLJI ^ (x»jl>J JJJ^I tr-JJ^ jUai-l (> 

JUJI j tr-jj^Jlj LLaa jLip! L$j iljj jj^I ^L5 LpL ijil-eu Lpls ^LjJL.J ^"^ 0*!^« 

^ic LL^^I jki- <jl9 IjSjj r'MoJI (jIjuj oijil tr-j^aJ o=^ J«y j>5 IJI cjL^o^I 
Jl oa>o1I j«^l (> BjjLJI ^kU^^I j^j .'/.Y Jl '/.Yo <> LKtf-^U"' tr-l^ 1 ^ J ^' 
Jl cuLoj ji LwT (3j-i j ^jj^iL 5-LuJI 4jU>I ix-J cjj15 (j^oj-alil o^oWl J^*-> <Jl 
<-LJI ^1 *Ijjl»JI jSJjj Ll^1« J5 J y.iA Jl cnL«j LSySJI Ljjjlj ^(^^1 M Jj '/.°"\ 



jj2j US' .41, jl>JJ i^Lill ol*l^>.)ll i>u3 p] JL> JT-l- pWI J^Uo JUJI j ^^io 

J^ J Oj*k ^' ^[pj J-^ijk ^/Jji'l o^ A^ _^>J 4jU>J i-suijr 4,ukll oUalil 

. 0) Y<Yo Jjl>u |JUJI *L»j| 



ojill o^fLw^f O^?' o*>jjj^ 6*w»lil jb*l qJua->jJ Ijjji5 Ljl>J «u>Ijj JUJI 

• 0' j-V?' O^J^J 0*£)4? O^ISlI dJjiiil 8Jj>uII 

Y%^ 6^ U) <_>a>*£ (jjjio W,A ^Ij-* aL Jju^I t^jj c^jj^> O^L^ll jjlc* 



: ^ r ..http://www.aids.org/atn/a-181-01.html : Ji* ia.a.vi, ^i r 6* 0) 
5 jjj*Ji j **-«_ t_i ^i^oj : http://news.bbc.co.uk/hi/arabic/sci_tech/default.stm 



(jIjlL j jJy^ll o=>jJj j-4^' w'Sjifc u#'~'all c> ^^1 J ^° t^'y* - cA*^i * 

. Ji-jJI <LLu*>j2o u'-^J J-* - "^' 'Ui>«->JJ 

SjUm jjsIac l_y>li>l (jjJJI u^LioSlI (> Sjlil j V ^[p- i.Y ,, V »U j* 

. M*3 Luic I^Lx> Ji>-jJ! 4k~._jlo (jl-lba J3-JI i-aiiJu (jl.lL j j±£}\ o*>y> wjjjd 

: ^L \j& JUJI jLllo (jj J5 

. \ • • < ljLtl.ija.ua UIjj-jI AAislo . \ 

.IV • « « ^jlSJl j>JI illaia .Y 

. \ (^jlgjl J=ll>jJIj luJ jj-i 4juai» .V 

. \ JswaJI LawIj Uajj! 4jual» . I 

. \*\ 4j^2">UI ISujJ 4iki» .0 

. *\> > • * • LuLJI JU-ij Js-jj j I (jjv-iJI '^- " - '' ■ a -^ 

. *\ I I.;,.,,i I (j j«i c_iajL»a t_) ijl> 4 &cu ,o , A 

. Y*H c-lj.-v.uxl I c_iil> LuLjjJI 4l L't ,o . ^ 

.*\ ^w**-" kjuj' '^ " ■ '' ■ o • ^ * 

CJ^JJW ^iJI <jljJ-JI jLajiil ^JLc yjj> J)\ JjLJ^Il o=>jja c^Jj^ (j^r! u' O^v. * 

(j^jjj L^jj^i ^^^1 jLiuJl Jjjw J-^y £>a> <jl cjIjjjujiJI ^yj .Bjujui L>j3 LLo^I 
LjjjilJI iiiSjJI -jua3 - LJujii IjlL. ^r J ^bJl Jj*1I ^Jl>> — S5UI j A J! jjl#I 

. L>jj— 4jUI j ^ (JjLai5^l jaill Cj^Jjw Lii;L> (> [OjLoJI] 

: JL US' cLjJI lis *ljj». 5jyijJl SjLoJI ji iilSLiJI • 
0-u (> <jl.lL \ • j JUia^l <> 4j11I j \ &. J2j "il U j£s i Y " \ pie j . ^ 
4jL>Lail c_>li~^l jl JJl»)II o&y» 4->>JJu Li^jJS jl p-£JjJlj JL>I «-lj>waJI c-).?^?" U*</l o'- 1 ^ 

4JI cjljjjilJI Juijj .iojLaJI j-iJI cjIjJuJI (jj J£! ^ ojlL (.Llj^l JJlc jLojl jIjaL-I ^j^I 
(j_aJLo Y « jJy^l O^jJ ^JJu P^J_ajl JL»I IjJuiS (JjJJI JUis^l JJlC £-Ly~» Y ' ^ * i»Lp J_^>o 

.L»JL>j 5-ljJX^aJI Vi^i" ^!j^' ^^w J J^ 3 
jl 3j"^jJI ale jl Jjj>JI 3jjS 5-Lul Lojj jJy^l o&y> i_^>^jjaj J^= Y • • * v'-^! -^ 
oijj l^JJt!^ yt^-J'-' cilUi 4jjJa CjI*Ij>-J JLiO'l jXi J Ua .(JJuJI <jj fLijJI J^>1> <> 
pjjuw Cjjjo-ij .^jjjill IJl^j CjLLm CjUp'i (jjjjjjil ^-=>jJI ^jJj' 6* J^i ' " j 1 ^?' 



4jujJJIj y^lj^VI / jit* ^yjLjJI J*ai)l 



\\l 



J->-jJl <LiuL>vio (jljju j CjLLs)!I dit (jjj <> 4jLII j ^0 ( lp Jjjj lo d)jL>oj .JUJl 
i>^ <jjJ Jlitl (Jjj d)jL>o cuLL^I ola (jj Y • • • jJlj^- 6^ ^* cJi-jJl Ikwjlo (jljJuj 

.0 'jitS- 4^uL>Jl 

J (jl US .jJj3I <_>i>jj [j*ijjMU (jjjLao (^utlUI u^Lii-i^l i±jJj f lp Jjjj U (jl Cjloj£jJI 

(j-u}lo (^o jlSl 4 t , k'i . l ,l oja j jJj^I o^jj fjiijj&j (jjjLail (jj jjlc jj5I LjiyJl ^y-"* 

.<_)Uao 
j*»£JI IjjJjul .A 

cuLjjS (jjjUc j Lfllv L ^» li» l4jjJjJ\ jjujj j ojjj jl>LjI »j15 jjJl* «illj3 o^* 

JjJuJI £0 <Uil_y:| 4jUjj U ojU (JjJI jjjJaJI IjJjJiJl <_>i>jJ. Oj,uSw JUJl j A\,\k\\ <Zj%>^}\ 
US .JU*Jlj jLaJI j <jl*l>lj ^jA^JIj (j'"-"')" VSH=y 1 -=->^ > iS^*^' Ijjjlftj^l *I_jSI <> 
jjjJaJI (> Ijjjtei^l (^jjoS JaUj .(JjjJI j Juijj CjLI^jJI Jl J^aS) <_>i>lj£^l j^Jaj (jl (jSjj 
4jL«J ilL> Jjl CDj^Ji (jl Jl Jai3 jjjJaJI i_Ltwaj jjjJaJI ljJji«Ji (j' -^^M 6^ -^J t<jLuMJ 
JjJI i«jl3 Jl i- t o Ju l iljJ CJJL3-I JjMjIj JjOj . ^V aLc j ~J}S »Jj» j j^iJI (jjj 

.jJuIl (jjj j^jJaII IjjjJiJb 4jUs)J iIL> L^j ^j-tf-k (i^ll Ijjj— '2 1 
rp%jj .o=j!L» SjLoII jjJaJlj j-iUll dJlSuL*^! ^Js £>c (JjjuJI (jLJ)!l ia&L 

bi^ Cs^ ^~*$ •*'->■*"" ^"^ t3> > "" t0 J! J}*^ (jJ^I p^J^LaS *a jjjW p—"^*- i> c^jjjaII 
j t\y» <u> cuUljjpKj Oj-iLo (j^^u^ 3JL> ^A <>ajjlc AJUIj ^^V aLc j o^jIIj Ijjl>^I 

Ojj3\" a~JL> ^JjjJI fjiJI (jl "~i[ JJjJaJI IjJjJiJI fl^Jl <> JjJUlJI dJUtftj .Jl^w^l j jl fjljil 
(jj fjlll IJ4J (jjjLall j^ull (jjj SlijJl CD^Ul>-l Jjjj du> OjjJaifc jSS^I 16 "^(j| 

.^jjjiii 




K3.iFfir! 



K-ff-r- 






(>»IjJI Cj5^I j £j_ji>UI i_sk*jj .Li^j^I culjLail I^jLUj 131 L y$j^\ i> j_J^=JI Ij^jJiJb 

.(_>J>jjJJ jLaj J-aa jrl.r 3 -' (C^ 
(jjuLail j-iJI <>u oliJI Cl>^!lajL>-l *JUy3 4jjJaJI IjJjliiJI Bj_^Li>- p-^- 3 " <!>£ La' 
^1 US' . \<K<W pie j (^JjJaJL. l^fx^l o^iy> ^A i> CU^b- di~, jy Jui3 .j^JaJI IjJjl^b 
jjJaJI IjjjJiil (^JjjS (sALju ^!j JaJlS AJjLxI J^-> j (_^>L>vii \ • j£La j i- li-jj o=>jll 

JxtS A'< i_jA-< (j£ jiLJ <_$ JJIj "(^jL/" iwIj <_9jjj«II jbJI iSyJ\ <->lfrj}^\ a^3j^ 
pie (jJlill oJjZolju&y j Sj4 Jj - ^ OjLilJl JJu> pJUJI tbOl *ja>- j q£C*.Z< Ai • • ^l-=!j 

.Y«<r 

dilj ij^3 <■ fj J>\ (>ai>w Jl <_>iy_y> (> (^jjJaJL (JjJiaJI JUjJ - ^ SjjLiaJ dJlia 

» Y • • o fie cjLIju Jk> J>-u" J j! t JiSl ^Jle il>v-w cj^!L>^ o^ 1 -^ ^j-^l J^ 

l$j Jj>y Jl\ (jSLa^l <j£ jbOj^l c_l>o (>>j11j 4jU»^I »- i 'o.~lj .dllj CjjJl> duij xjISj 

.ejuVu (^jjjill ^.fii.u <jl (jSlaj du^- 4j->JI C^ljjJI 
^ill Ijjjlij^l CjL/jjjS £>a ^i-l ?y « j^JJj J5 (^jjJdJI <jl l> i-9jL>^ ^l** 
. ji-^l (_>aj*ui (jj JJijJJ (jl (1>^-*H diL/jjjjLlI d>a l-V.X> Ujj bta ^li u'iJ (jLo^fl » 7 ' . .; . n" 
Ijjjiij^l fl^jl (jj fyu L/L/l <_>iuy> L^aikvi <bLoJ 5JL> J ^laJJ^I lia d>-l>o <jl (J^ajj 
jaJ=t! di^laxvl dolj LoJ5 oia ijj-jjjll 4jLs)!| Cj^!b>- CUjIj, U5j .j_JjiaJl IjpjiftJI o-Jj^Aj 

.oj^ki- (5 1 Jiaj ^1 j^L>jJI JjUj (j^ li! tj^^l ^ J*^! ^ jj^ 1 ijj^jiiif o-jjji o 1 

CjL>01« jIjJJ~-I jk>J jylSj t-lyj-l JL>ol ijjLiaj J ^JaJj 4JI ^JjJ^I jL>0'^!l (jlclj 

(> 0*!^U CjjJlcI J3j .L^uiljl Jl 4jL^j jjjL ^1 Jj~oj aH JuMjIj (> 6^-ljjJI P^^J 

tjAJl Jl "JUjJl OjjJu *laJ (Jill j^i'il jjJaJI ch" 0=^' jLiai^! ^J^al!) iljL>^a J j_JjiaJl 

.»Y < « I aU (>a jjlij J »lJju«j ijj-L>-j Y * • , * • • i> j&\ Jj5 ajj 
cu3jj J! t »Y • * 1 »Lc cjbL^J j aLjjj^j j_j^=JI Ijjjiiji c^LsSj flijjl J.»...i." xj jij 

j5p ^Sll Oj^UJI 5Jb>JI ^Aj 'plJjyAj jjjkll I^J^JiJb IfSjLaJ Jlaj jaxJI (> oyiUJl J <daL 

(2>3J 1c L^Jj-^ L^J'JlcL« (jj f}A-<l Jlaj JyJui JIa~«j OjIjJ-JI cubj-jJ j fl«Jj^ cuxuol 
^jjlt^jil Jyu (jl (> <-JjL»JI OjLij JJ CjLjSjJI j^JO- (Jjl J3j .Clull ^L»-JI cjiuu 
(>a t-LaJUII tjjl^a JJu> 4_JI La^ .JjJ^- i> jj^iaJI J! 'j»Y • * I »U ^3^1 J^' S_^i* i-jj-i 

.^>T JJ o'—"! o* JLaju^II ilj-f-u <d po~u JSLSj j_p^ o' ^^^ o-'Jj^' u' 
jlsJj »Y « • I pie djbl^j (> SjiJl iLULlI jj^-ill j Uo^i j-ic lul J_jj jij 



L?^ (^ (^ ""-<[/» 'y^J^ c5^ Jjfcij .al- LLi i- i jjjiaJI IjJjJiJl «-l_^> (>o »Y * « o ale loblju 
.cjJjJI lia j yvjjjjUl jUaJl ^le Bj kuJ I <jliuu <b4x-oJI (> 4Jl tluJ Jj_y£ VJ^^ 
U"'j yj ^^JjJI i»~jj<u JlfcL>.MI ^bvJI OijJI j ay»lj3 Jl <jjJj*J uJfslJJJfc'l t> j-.i.ifi'Jli 
j OJJjlo jSi\ <jl ^ a^jll dllj j 4jjjv£ (jUa^l jj5l (> -^La-jJl jJJJ»JJ -<4>«a!I i*-«JI 
£"^ ^-> J J^' J^' <j' <>* *l^ L * k " J^* - ^ •0*'Jj^^ <bLw CajLS" Ljj ^jJI jjjiall «<jj 
ijjjjlj IjuLLu LgOvA jJi£ ^yjl Jjfca Jl jjjkll IjJjJiJl iOjl J3j . e-LjJI jLjjjI ^ic jS5l 
CjIj^lC (> (^aiiOll j| Jj3 u i .»Y« « 1 »U (> (jilSJI oy^ /ji^i ^" f'-^J OthMjj 
.<>ojll jLiaJl _^ki. (> J- i . l ju. l l iljL>j j <Jji>-^l jjjiall jl ^L>-jJI {y> (JjjMII 
(_J*J "^i^ J JJ^JI IjJjJiJl (>3^J (> CJj3jJ Sbi <jl »Y • < I aU Cllblgj j (jicl J3j 

JL_i j (jjl ^JjjL^, IjljLS" ejj'Lj .»l*ll ^^Jb oijilj LfjjLal ioj£b ^ill ^ \ aij <LcxJJI 
.^wilj J5-iu ^_>L»o ^L>j (jj ^vjjjiJLp LLcu IgJI cjljLui-^ll jLjiSl <> o>UL« juu jMJI 
dhhiMo ^J US' ij>UJI Lf Ju aUjji j jjjiall IjJjJiJl (> IjjL Ji^l ^ic Laiw ^ ^ (jl j^Jjj 

dlb' Cjjlij ijibb j V"\ <JJJ <> LtLlfco To y>6 Cjjjb J3j .L-<l e-bOl i_ila>j J rL>jJI 

.»Y • • I aU 4jL^J jl>J juLb JUi (jjjLioji labtLa j olij iIL> ^3-1 
S? ?T • ^' cAiJ *— " J^" j chjlcLij ijj^jJI /_tw Jjjlo j lAh»J SbiJI cjjLSj 

(jjj ySJ Lfiajjli ljjjb> «-l5ju£i^l" (jli O^aJI Ojljj y* jjL? u Lu >-i,.,.i.->-j . L^JjL* 4i>oj 
Ijjjjij^l (jiljtfl 4juiu oilyib 4jLcu (j-ua>JI »jj Xiu-JI Jl dilj Juu CjJaJj ."^SjJl^. 

cSj^-I "^j^*^ 6' iojS->JI cjjJjsI Ujuc jJ5 jL-j .jl>.^I »jj (> ji>-Lw cJj j cj^Loj 

>oLojkil BJA (> jStlll lib- jj .Lfli-l (> o=>jlb >-..u.^l J3 j£j Ljj jjjLJI IjjjJiiS 
(>» 4i»v-u <L>0i4 4_>j«£j| IjjjJij^l «j jl>0; Ljj jjjkll IjJjJiJl u l (> JJl>.."l1..j <_jjL>!l ylfl 

l5 j-Jj yJ aj (j^j cj|jbi>^!l tljjwi Jji ojij ji ^bJj^L, ijj^ll cujlij .ljj-3 jjSI o 5 ^' 

.yjj uilb L^jjLal jJ->- tjA J^bJI 
IjJjJiji uaja JUjil j Lfj 4jiiy ^1 JjSlI Oa-J HbJl oia I Jl SjlS^I jJl>o 
^^V »U j £Jj£ r^y> J CjjJl> ^jlll dlto Ji^ 4JL.L, 4jjjj jj .ji.^ (jLjjl (> jjjiall 
JL>1>I jUuU tjj) yjjjj^il ySjjjj J »Y ' ' t |»U L-d j BJjJLC s-jjjj-l j *5j ^5 ill (_y.ofcl.llj 

.lHj^"! ylJl c>» bbv. Ji .ll (jj Ijl> jj*^> jjlc Jl culfcijl <JjJl«JI jl 

IjJjJiJl aJ> aJAialJI Ojjk> (> <>>ljJI «-IjjJ>- (> JjJuJI ji> i-jjUOll yj JjJuJI Juuj 

J! (£•>¥■ (jl 6^»t! jJ^JI IjJjJiJl (^-jjji Jui> r'bj-jJI ftjjJ=u u' (> 5 -l^ L *JI j^*- -^ Cj,^jJ=JI 
6j-aII ciwlij .(jLdj)!l (jic SjjLxi. jj^l (jjSb (j I (jlaj oijll (> jl-jl* s^i jj^Ji 

jjj "d>^« (j£J .^j^jaII jlJ> ^b>-jJl (JjjMj AJjJaJJ tcSj^-1 JjJ Jl 45Li)!b i LujjJjJlJIj 
«j J ill ^L»jJI J J>*iaJl IjJjJiJl wjjjS jjAjj (jl 6^»r! ^i (^ «-I_jJ-=- (j* dJfci v-ujIuLk 



JJaj puaIuJI <jl '<ull*JI 4->*^JI iaixw cJISj .^ioJI efcH> Ja^Jj (j' 0^*t! .P - ' fy J! "W*^" 
IjLjJ lib- W C^jJu*. lakUl CjJ^lj .j^oiall IjJ^lftJl <_^Jj^ ^^-^ "bJlll (jjkll aJ>I Jl>I 
j_Jji=Jl (> aJj^l t> (jJbJI fjjJI J&uj <jl (jSuuj .Bjjiai' Cj^b- A H-lo cJaAS JJ%>b j 

.<jU^I Jl oUrtl (> o-Jj (jL^II J! 
lift Jvuj .^UjtuJaj »j (J ill r'b.lJl '— u .- fi . ; JljL ^jjjiJI (j' U* 'jj-*-* - *L>^" C^ 
jLl>I j jLiuJ^Li ^jjjjiil ?yu (jl u&VJ '"/.^'* ^-»JJ ^^ o^ m*^' 6' J! 

l> ^jyj JjLiajjj <jlj£>JI 'b*^J IJUJI iakill (> I_jjI£ IjjMjI CjJISj .j_JjJallj CjUIjxsJI 

(jl (jSuu <Uj3.) i^ljJ ^yf[ UJ-V ^! '-'■■•'■''■''■.:^— ' J^J "tbd <ijbo}ll JjJ>- iljjL/ ^y ft V' . 'i a 

4j5l»jj^I iclj_}JI Sjlj^J jolaJI Cjbo^l Jjjw l$j »15 i-(ljJ CluLiSj .(^jjoill j>J*JaaJI j&u 

juu ^^o »U dLwu£il j j_jjJall IjjjlAJl <_^jjj3 (> jjjj> fjj jLiliL> JJj (>c ^rjyr J 

<ji j^aj Lu> tl&Juo flUAiuJI jo ^1 dJJb' <j£ iiil>%* ojl>Jl»JI fl^j^l oift -r\->--d\ fi*^ 
^Ju IjLoII CjUIjj^JIj j_jjJall j>oJ J^aJ^I jjj ■ fj-'i *J>^ L^J.^' j -V '- 'u-' ^L^l j_JjJall 

. r»A»i-u' I (jj 

;Mj15 oojil i^>ljj j <Uull <L<luJI <j£ iaibJI 4>.,rJI iaixw a-xb CDJS*la £^' j J 
j_jakJI J5 *oJ y> li$J »LjaJJ 4,u-L/Sl iftJjkllj .yMI 4>~ ^ ji«»JI J*& y> UdJLft" 
J _^uLill <Lu^j (iill jk>JI (jl jtLUl d>jL>uil JlSj ."*^» jjJ (>JJ<ia^J (j^l t^Lail 
ituLlI JuC Sjbbdl a^w>- j (JjSJuJI '-I.V.; 4JI Jl jLilj .(ij^ J^i c pJAJaiLI <^uJ ^jjaill 
iftJal* (> 03J-0I3 LjU Sjjj^jJI cJISj .UU- j^JI 4^j».|_jj (^ill jk>JI JjlJU j pa^iaAlLj 
Jj>-i (> Cj_jjJall IjJjiflJ! jLiSJI if^-lji iwl> Cjl_jki- JliOl c_j_jlkll <>" : 4-JIjJI 4jL>JI 
(jL^ Lujj .puaUIj j_jjJall Ji3 Cjl^kiJl dJJj (JaJuj Lujj .j^uJI ^ J J UjLiil JJi' 

."IJW e5>^l JSL/yi l-ljj ^^ ^ jLais^lL. jU, jii j^Jall JjU 

(ji J^L>oJI (>j (i_p-l JjJ j LfrjJUd CjOxJI ^1)1 (j^kll iiJt>l ftwJaill" : oiLilj 

."L^oojuxi »X> ^jJI £-L>-juI 

L Jl« jjJW tbj 4jjI£ if^-l^l UUi JL Cu At jjj JlxJI (jb CjL/IjJI (jaJJ LjaC 
«-Lj (jl5 IJI L Juu J y>^\ (jl «-ljJL>JI Jjib Jl .?j_JjJall IjJ^iiJI 0=jJ <J '7 '.' ■ ■■".! u' A^>^ 
j Jj«i!L> (jljJjJI (jiuy CjIju JSj ._jk>JI lift xiy ( _ J i« Jj c^iuJI >-. uueu> .r j^Jall Ijj^ijl 
4oJLLu^jJI 4oj5l>JJ CjIjUjuI Ctf>j Lu3 t^j^joill A^>-I_jl (JLw^ll jLii-lj 4jjJjI (jJJ->^> 
P_jjj| li$-> XiLa'j] Jsl^j, If^-I^i iLsLSJI Ljk» (jixj (jl ^jill l> *Jl >* '^jb^ (>M 
\JU (jlJJI 43l5 l^>3* ^^l 4.>wnJI iaixu Cj1>- JSj .SJuaII ^uL<^I j IjJ^iftJ^I <> 
(jjj L (jl ^l_>JL> jJS (jl Juu t^j^jaftll lift jliUI ^k» tl^l L|jjIjIjj«j-»I cLuJl>oj jJ_«Jai' 



.4J JjG-jj jji JLJIj tb^JI IJa j-ilj| U IJI p,g,CA-> j_jaL> J3 (_>=l>^ jjdo j.Uj.o.Vj jjjjrjb 
jxC C(>i_^ll jLiOJl j3l jo JMJj^l j L-uij IjjJ OJjjvJI ^Lt^waJI SjUjJI ^_u«Jb i_3j-jj 

OH L» ^jSL jSfl Jji>u> jj-a3 J^aSl (jij ^l> 4jI LlLUJI l>wall loiaio oJlij .oijib 
*[>»■ jo 4jjJa 5jUj Jl (Jjj^UI o[^itf rlj^J-" ULu (k<ii> o>i>vi jJJ^b <Uj~<j jjjjdo 

Ijjjli^l tLj jLiHI Jio ^j-olll j iUUll ^bJL a^Sjjwj ^I_jjJ>JI jUl-»l jSj .oi^l 
iY Slij j£ jLa\ ,jjj| j^JaJI Ij^yul ^jjjj 5J^Lu ff&j*A> dilJSj t \ <\ N A »U ^L^SlI 

.QjjjjfiJI Ju^ ^LjS J^w Jl J-<3jjJlI t \ ^^V j»Lc jio Luul j Liiw 

'j-^ 1 J! ji^ 11 i> .r^ (^Jlj (H5N1) a*, ^1 c4JM_Jl oia> oj^j IJIj 

j£3*JJ J3 ,J_p.| <U}L. jl jjp .tbyi ^ tLaiJl j JpLu-, J-sill (jl (jj.il">.*.; tLxkll jli 
jo ^LixJI j f - alu .. L^IjlsJLj^ loj^Jl 4j^,Lui)| JLao^l jJJ->-JJJ -ipkj jLiJul j 4.luo.1o 

Jjj3 (> *Lil jLui-l jo oIjJLJI o ^ cl "u.j j iJUs j_j£u ^^ jUwSfl ^ic cj^L»ju6 JL>jI 

• A-lj jUaJ (^ 4jtuua3 4-ullJj (jijll jo 4_»L3jJJ J-oil jo 4_u*.lill ifijJjJI 

l^&Sll jj^Ji ^k^ ^ J^lJbU o.L-jjoilJ ojLiil Ljj^I JjjjU j£o-> dilj iUiilj 

<Ukio JJJJ^ £0 iJLL>^lj Luujjillj 4_«<L>^o^| CjLjSlsJI ClyjUo jSj .yijll 0JL3- (j AA^ j 
CjJLSj .Jju dilj J*«j J Lulkijj (jl jji cJLaol tlj-oJ oLUaj CjjJAjj ixLUJI l>wall 
s-L^I 4^j>iy SjljJl*. ik> (> tL^u^l (jj lijjjfll" iyLLujjJI l>wall Sjljj (> i5jj*Oa 
T CjiLilj .Sjflljill <JjJ^lj oLuililj ool^ji^uJl ^JLS-^ bUu-,1 <.\y£lHl J^L>JI 
L^jJI jj -K \i - o 'ij^js (Jl i_3j*J ^ t l v . L-v cILw/j J-oSl _jA JLxo^fl (jJJ->0 (jl OjljjJI j2TtO 

■"' .J iJ ' ; . Um . ' . " - 1 . U J (J-iJjJaJI 

_^l IJA (jj i_Jai) JjU (JjjS^ 4alfu loL/jjjfiJl JU t Jjy_u5jl (jj^>. j^oSjjjJI Jlia 

(i^l ^j3 JUlA" Mili cJLMj . t lyJ| ^k>J lj^6 ULLu^ J*>0 (ji (jSuUj JoSU L_LjiK0 

j4^^3 £X^\ J^^- (^iJJ >-3>» 4-oj}\ ole> (j5Dj" .JLilj t"j|jutiw^!l Ijui jl l"-<-jj 
o^oAJI ^yyil *Lu£j|" JjaJL ^bj ."J^isi Ija J15 U5 J^>o!L. HcjL, Uls Ijjj c'iLiil 
cjli j5 0^4^ ^iJI jjj jJial) jL^ (^jjjaJI jl. ^jlilj ^jU JJJI jjlyj Uale <ul y> La 

U_^l |i ^>J (jl \±Ap" ."ic^u (J^-Uj ^fl jLiO:^l Ijjy jj Ui t^ ^ (jl JjuJ jljSlI 

."Uub (^j^jaJI jjJaj jj Jj3 j^(| 
SjLail 4_>jJ^lj jLaoil ilyi i_J1j jjj SjOfiJI jl jo Jj_jL«5ji j^ufljjjJI jjt»j 

Luib Uljowlj IjiS' jl Jl5j ._^il ojp (5_yU^O-, L>«jj_^j oIjIjl«)II J_^jj tcuL-jjjiU 
JjJI jl>J jl IjjjJu ejlilcl jtf vj^'j .l*Jl£-> jjl* ^j <jU>J ^^aSL. U «-lj-i Jj«aJIj 
.Sjjiill jIjlLlLI L>j ^xiLI LiU.1 o.Loi' *l^ ^Sl jljJJI ^ <Glj iUfejia- <j_p-Sl 



•m 



4l> 3 % ufi\jA\ I yv- J>\%\ J*iJI 



15^ 



."Ua U-uJl hl)->- L«SL«j tdlia oiyilJ j5jJI jLiuJ^I 5j-s>L>hj" ^bj 



^ ."IjUJl c/ibxiJ cjU.,fu.,ai v UlU tS-^ J^ tS>-i *Lil ^ cJLwSllj iyj^l 
>.».lu (>j 'cHj^-T J! tSj-^l y 2 ^ ^ J*>- o&\-^\ Jj* cjV- o^ 1 j^ 1 ^L" 

.(JjIjS JjJI J*p (> ^ju iZjLJu) ^ujjjl i-L-o rj>>JI j»3 'J! Ijj*» uj^*"' ^! 
."UlLLo UJI Jj5l ^" JIS <j^ j IjJjIi&J JjJI jSp ^jlo ns\* j^T.J <ji jj* 
(^£oj >±m.» y-jL. J> oj^i & <-H*\y & li" 1 " JO 1 ^ 1 ^J" ^ ^i" ^' C;^- 5 

jo* (jijll Jl£iil ui5j J J>-j3 til r^Ny jl fSjjll 6* o^ 'o^j^l J^' i> a*** 

yirtS. JU J^JI JJ Ij^lj^l JpJJL* LftjJiCj .2J.UJI l»wall i«lalo ClJl5 Loju**. Uj.l>JI 

|ja (> J>l>j}\ jLiuu^l c^L> j 4JI l^xill Jjfcj .(j^m J* J5I ±& e^LL^Ij e^LajJI 

(j*!^ 4. o,V jSly lulil _^u j»_jj JS ^/WJ- L»J^J tOJUJ^. CjU-IaJ jijlajj tS^*-l Ji^ 

.i&tuil CjIjjJAj i-t.ii'v; cJLao^I (JJ *jSLJ>! *&_)>■ 




j5 jjjitJI Ijijliil a-jjj5 Cy ojiis u! «-L«Jj«JI Jyj 



»bOI J^ j ^iJI <jjj^U 

Ly»A <ji J> 6^" 4,JWI 4_»w=JI l^ol pUJI jijll J Jjj ^ j>^jJI Jl^j .(JLJI 



%uj% u*l^l / ji* ^llll Jysill 



1Y- 



jjjJaJI (Jkj-IaJL. I^xt^l ji ^lill (jiuy ^| ijIUJI 4j>wa!l iaJaioj Ij^JLajSj) tl^ji* JjLjj 

i±j"^u > _ u , „u p^i - u-v I^2J yijJI (jj (JjjMII djl^i£- (^1 jSi»J .CliU J3 t^ft ^yaxj ^lj 

^-Ijjl j^i* cSJJI SWS j»U iLj la^Sl ^LSj {y_y**)\ ^J}\ J^Li- \yj&>H\ ^Lj <> cuL*^ 
-ui tijIU iajl JS-iJ ^1 (j^»j jjjWI Ij^ljiill <jl <> c^i*. j3 Somali «^l cuilij 

c^UI_^k!| 5L>J Ijjj^j Jtuw jjjJaJI IjpiyiJI ^| .> sjusiil (m!>U (jt"V^ QlulVu c^jia. 
Jj! Cj£, J3 U jJ%>lj j ia^all ^jj^o «>Ul *USSjl dll3 Jj .c-u^l J^i-il j yjlj 

.j^-^i (jLol (> ljj_yiij^l (> fjjJI lift JL«ju^ iijjjw i)L> 

Ijplj&l yl Jjiio (jLi j (jliil) icjjjJlj 4jJ£^l lakioj (jlj*>Jl 4-»^> S-aJn-w ^LSj 

j jLili^l j j^i-w (^OjaU >. i , uJ | (j-jjjill (jl gl-'tafa-Ul ^jSlj ."^"ILc 4j*ftl IgJ iojl" jjjkJI 

Y* JOaw jjjUoJI en „\^ . fa„J j .cul^ljj*.^! (> jy^il jl>jl ^ <oUjSj>JI Lu»j Lt-,1 Jjyi 

IjpiyiJl a -_j_ > j3 (> ^ .£)\.O.Jjj\ <J}Lo LL^^I >-u..u JL>">LLj j 4ju«jj »UJI lift alluS J ln.V,t- 

.sjUJI joc J* hki l»lj^u 0^^*^ 6^j^II ojuu&ll ol ^jw ^ ^ j iwUII (jj^ill 

jLiil J;uu \j>\ Jlj U jjjkJI IjpiyiJI ^jic *LaAll (jl (> J*""^ c=j5 j ij (jl.lakUl ^ji*J 

^Dl ^'! O-i^i* 3 'i»y-jJI IjKjiAi^l ^ Jji^' IjpjiiJI j-ljj*! £y» tULJI ^..fL^jj 

^a j ySJI J Sjj Jjl jj>j^ t^L-SfL jjjLJI ijj.n.j jjjl jjjiaJl \y^Jui . j . ; ...l| (H5N1) 
JA3 CjjjkJI (> catol Luj2j ySJI ^ Ll^l c^^Lv SALS' <j' -^Vj t\^V »U rJjS 
.JSIS (J u!j cj.Luj3j ^JjS -J^ft j j*J\ J| yJI (^ y^jiJI JLtu^ SJj^io ej'ib*. cak>^J 
j j4i-w (^»JjjiJI yl JJ^bj LjJUj LojjuSj j»tJij3j Oi-^l j Ij-i-Jj osp jj^Ji p-»jlj 
".c_u,aJI Jj^Luil j 4A& ».UDI ^ ^1 JjSahJI ^" 4jj ^alalll cJLsj isJalLL jLi^^l 




J^LjJI j>I jjjWI ,J51j} Jiio jl iCtfjJI ^nij j ijjUuSl ■ 



jjjj ijjLJ : jjjjWI IjJjJill 



CjjjL^la ".IjjjkM Cj Lj I ijj^J I a yijj I 4JX*oJ ajljJI J-O^'iJI Jh U" dJ^uill ^jLjjJI JlSa 
CjLjSl»JI Lul^jIj oijJJ jSall uiLfii^lj 4j3|j1I ^UaaI ^Ic j5jj CjIjIwjI (jlloJaHI 
4jLall Cjljlaj^jl (jj ,_vaL>aJI (jl (jllojajil Cjj5la . 4jJ*3l£U <L»Sl5 Jj-f-*- <Jjj fJ-V ^3* w> ^' 
(j_o£L) (jl (jSloj jwJaJI lyljiftJl J-i> (j. um-^jJ I (jl LisLil 1 o g Wl 4.15'..,*, I I 4j>Jl*i "iXujj J-i>5l _JA 

.LLuSj X\y»\ 

Jo3 4Ju2l 4jl>- Jjjv sj J3j .e5j->^!l j-a I ^ <")■>• >— uii.1 ^lll t l.fl.'i,'ul (jj L^jJI JilJl 4JI -r^-jJ 
Cm^ i 4Ju^!l (jl (jaJuU*j (jjJaL»dl (jl v>P cSliaJI i-iu,i (jj j5LiJJ I frjl c CjljLtl>l *-l_v>J 

Juijul j5Li IJI 4JI ^ji cil^nio lib- 5JL>JI dlJj' (jl jjMjIj Jjiuj .i_jLcm r^J (> eSjJ-*^ 

ji L-> c yijJI uP (_*vg ivjij I Jliuj J 43ayw ilL>- Jal 0Jl» (Ji^-* <-3j~»3 P^J 4Ju jI (jj (_*va,jjAjl 

, J.tli,",. ,i.l I J oijll jLiuJ^! 4_u-uJIj jki-l CjLcIjj Jjl>o 
4_>il5i Jj~/ jl»o)! ,5^-JJ 4jjlb imSo, CjUUI^-I JAP 4->wallj 4jic">U *IjJL»- IjJ j5j 
f-»jj| lift tl_v> (jj LujI J LLvjJI JaSLu jLojl Ijj e$ JJI CjSjJI J tBjjkiJl j_ajkll Ijjjjiijl 
^jJI oijll jLiujI cj jL> *j JjUjJlI Ajl>u3\JLj\ uJajJ cjLeUl>- jl uiJ-gJa .Ijjjiaj jI <jj 

J, j- J . J (jl JLolL>-I (jj p friijfl <jp (joJaLjil i_ijAJj .(jftlJI Cj3jJI ,j <J*J~<I (j'- 3 -^ 4*-aJ Lft. \ $ . Vi 
dJJ ^ic JjJ U (j l\ (jJ^> ^.■■ ^i - J J (jlj CJ .J . JJ yiuJI (jj (3j-i*JI (JJUJu >± U - ^ J OjiJa (^ JjjiJ I 

(jj !>La3 (j^jIL SjjLllI (jljiLJI (jj (jJjLjj coLeUujv jfa ojaJI dlu j^a^j .Jyjl J 5 .., '\i 
i>waJ 4_JjjJI iakiilj ^Ijj^l 4j>il£l <ujj^!l jS^ilj LjiUJl 4->wa)l ioJaw <> «-ljxi- 

.(jl_a^>JI 
oJ 4 4-xIbJI 4-- v . ^J I 4.»K'io a} CIaCJ U ifta 4 I\jt!i3^!l J^> ,JjJ J^"3^ 'J^- 11 " J-VJ 

4_- v . ^J I s-Lkb jJiLjj Oj-Aao at * • o «Le (jj jjIoS v^-iJl (jj vie (_jjL>JI ,j (JjJ jaUJj jap 

J j . \ .d.a Jlja .aJUJl wlC Ijjjlaiijil (ji> vo - ..'/i.fl-*v.l Jji^jJI JxVjl <L^J>-ljI 4_ijJ il *i-a Cjli_vij 
Oj3j ilLwj CjJ>wil j^uJI vy~°T! *' J J! JW^" (yljiiJl o= >o J*>o ill~w (jl 4. aK'i , l l j JJ^ 

Lejj (jjr^ <jUu!>1) jj' J ? ,; V. ^ CJ^" r^' IjJjiiiMJ jLall jrliJJl cjLc_v> joc (jl i_3LJ>ij .Lis 

4.o JVi a Ljfys .(j^iyaJU «_u.,.l1I (_vvjv(AiI J.»ii."V.o jLiuJl <L^J>-laI 4_|jL>o jIjaIIw l\ ijSj~o Jl 
.SjjJls- jriiUI (jj 0Jt!-'- : >- l -^-'l- e __v> r^Li Jjj>ouJI J -LJlxJl 4^>waJI 
"ilLvj ^1 ajlj" Ij^jJiJ^I tljj (jl (jj Cjjj-a- Ji LibJI <.L>,..inJI Cjl.ah'ill ClulSj 
JAP JjJ j^Jj\a j tloJUJI Jlij .4l^J>-l_ai jL>JI jljAlw^l J 4JjJI ( JLc aJUJl JjJ Cjj^-j 
ijSlS' _v>P aJUJl JjjJ 4jJL>J| j|jju-x^!l i>-jj (jl ( Jc JjJ Cjl^jil 4315 (j! t-J*^ 

Jj>l (> jj«x; (jl i—cjo 4b-Lc iijU[v>l (jl *U1<JI Jl3j .*IjjJI li» Jii ilLnUI 4^j>-IjJJ 

4. _u . > jjl jJuJI (jj.a. - v."a >_i.ti^lla CjLLia-jjJU Juj.l> all I jlj^jLtf^U " Ly - ii J I 4jaJ2l jj3jJ 



4j~uJt> <-±jJlJ>- L j\jP ^jic Ij3jli3^l tljj »yj<^J UljutuJ 4iil>Jl JjJI j 4.;.-y,.gi,l I 4_>UjJI 

.jjjJaJI Ijjiiajla (jj.LJ 

jLai^ tSyu J3 Lftjj^j Jj^jIjj! pLxuS j cjLiyi <jL ol_yujll dUj' cjIjlJ^j-1 _>£3j 

(J_jjJjJI <L=>waJI *Ijjl>. Jj2j (J ill cjyi j Cj^JaJI Ijjjiijl jLuul iJSjJ Luuj 4Jikill *bol 
C^xiiOJI j»j JA3 .<-t>j Jl \y£i>H\ <> s^Jl |jjs> Jpo cj^Uia-l £o JjUlJl <^l jjjjOo 431 

^ J 15 j5j tLil5 JljL oijll <> ^k>JI ^1 ^ ojl>j1I <«S!l ^jj^w j5jjj 

lj3^Ji3l eJljL" <Ua)I i_ i . j . A"t>jj j^jill <*ljjJlj <L>ie!>U ojl^I aj^l 4oh\o <jj (j^ixsJLij 
i_jLalj ."Ijo - ! , o o=>J^I jLxi3l (JljLj (jljx>Jlj ^ioJI I><~o ^JLc IjjJai- IjuJL^J JfLtu jajJaJI 

6^ I^jaj JljU o="j^l u' j^=S! aLj^3_3 6*^'j ■^^j.Ij j o-^!- 1 ^ lSj-a* cu^b- jwii" !>Ij15 

. o Jn.t.,4 J I (jleu 
Sjyje (iji-l ^Ij^l .^ 

jj5j ^^.o^ll fL-^^ j^iJ pJ (> '-f^ JyJjJl JUubj t5jj*ll oiljj^l yiuu Li_j5j 

<jL JjaJI (^^ij c viU-j jjij »15jIj J^uolij t-Jku oia <> ^jj JSj t'o^u^ cjLiL->..» 

0=>J^I *UI ^JjJ ,_5^>- ^35 JJ=SH<J 4_>^A^' f^'-^J f»- a, ' J J *" Ji^ J^-ij U j: J Jl: ?^ oiljjSlI 
l3jlu£u ULsj La^o ^kiO <jl (jSLcu ^ ^1 <UJ| (JaSI^j &~j Cjji viUj (jS c l.g_t,Lc (>j 

.Luuliijj Ljj>!>lc k_uJL.Ij 
jj>u~jJ UJjj U>L.L>vi> jjic a«jjjj U>u>vA olk>j jljjp - Jais (j^J ^ilj^l <jl 5.I<T...;':._1 1 

jlJI o_jl>.j (^jLJI lib- j U5 yiu (> jl ejUl^p. j> LI LaIjJIC ^b OJyJt*. oaljjl 
CjL/jjjU j> SjyJL> JLc>-I r^JJ <5j_/« oiljj'i Cj^b- Jlia viUi^ .Lftjoij jJ^aJI IjJjiaJlj 
j <jl5j cLaAjaij IjJjJii^lj JJL.^1 lib- J L5 jx-l>JJ OJu^. Slkxll LjjSlI ajll; ^yidll yijll 
J*^ (»J (_5^l 'IjjJI Jbo ^Ij (yUuS' Jjjm JSj JjjO Cjl5jJbJl dUj j 4_uli Sj5 jj^l 

ji UJji£ t> ^51 Jji£ olijliJI dllli ^15 Ijl ^1 jihj o\ 6^v. ^ IJ*j tjLlu *Ijj ooi, 
dUj j^u Ujjj>- li* jj£\ Sj5 Jlia (ji _jaj ^| cj3-T JLia-l Jliaj 1 13*153 jyj 5-153 

"ij dllakc Jl£. Jjy t-^ J5 t-jj L; dijboi-, .UuLuijj LuJJjl J5 (J ic j-aluJ Cjl5jJbJI 

.dU3 j£3j of J5UJ (jSLcu 
3jji-w ilLJIj 'jjJ=JI Ij3_^ia3l ilL> j L5 5jjjl>JI ^Ijj'il &e *$lo Uuj-i jaIj 

oij^u <_jjj*il JUJL>JI oijll lib- j L5 12jL< 'ily>-y> (j5Ji J lu^£ oiljjl j ^" L->3^ 

.LibjSLj jjA3U j^Ji (jillj rjo^ o^3j^ 



nrr 



ijj/illj u^lj^VI / jit* Ji\jA\ J*siJI 



Ojljj t_u^> (. \ t"[ iLu! OJJVJ "^IjJJoU jjUMI ry.J-e o*3j£ ^ j> ^' JJlC /*^j' -^ 

V Jaj lafljj ULsvAll aiiuw (jl j^Juj . »L)I J^L>- CjUiaJI (jj Y * <— J.>,. .' Jl9j .ki)li» 4j>waJI 

(jjjLjjui uUyj is - *"*' *t\ i, "" - J i5^ l " c^jj^' jLiaJl Iju j3j . ^jwuLIL i>g'uLol (jj »UI V Jl 
J3 e-ljul (jlSj • _-""Lj* jLiaJl iftj ' t»JJ M^| j »Y * • 1 aLc (jj Jjjl oij^ I y.y^ j4-^ 

k_ijL>j dJlJA (jl (jjJL^Ijil Jjibj . ^^A iiw 4jLIj3j*jjJI _^vjjSJI j t-Ijj^I O* \ ^ -^■ ->- 

.14JU Ja9 ULv.xa. l l (jj JljJjJI LjjJI Jjjj t±LL>- c IjjUI <UxsUJl J jjiajjl tljJI lift jLioJl (jj 

^1 >± li> - c 4jLI Jj*jjJI jj>oj53I (jj 4jljj2JI r*jj (jj Lyj*5 ULv.xa. l l J5 (jl j^yj 

.(jjjLail (3?'"^ liul^ <ullLul 'LluL Lajj ULvxa.ll (jja .4-«L>Jl 11^ '10 illU Vo <j»K jjLvjj 

.-^lc (jjj dJLiflJI (^jjjiil Jlj Uj 




Jl a^JULI jL.jl (jc s-U"ifl *Jjjj Ulu ijjLvjJI cj^LvjJI j oj^Jail j_il j^jjj 

"i! »aj t(jliLJl (jjj v^' j~^ l>^' <j] ^->"-' i j ^I *Lu^!l SJIijJ ^fUjliLw Jlij .i^jjiil 

(S-ojil <j| X^^' J ijiUJI 4--v.xa.ll lalaio SJjao jJUj b'LjjIi JjSjj .<U*j3)l (JjI JJ (j^il^J 
CjIs-IjJvJ JjjJI (jj JL>-i*!l iivxij -^i/ (j. ■'■•v.l.'i..' "ULvJI (jlj l agl-vl Ujj M-fj* Hrf <j"*>' 

.LjjjJ ^IjJI ^i* tijLiil 

OJA )t«JL>o aJ c LjSjJIj jljjJIa tbto jl j p^'j JLj— <"jI T-rfiLi O^ oilj^l JjI (JJJ 
L$Jlo C(3j^I O-lJ-^ 0=>ljjl <_)i>lj*l (_^«AJ OJA (jl «-Ijjl>JI U4AJJ .i_ijjJJI Ljic p .'V. 'i . j . l q2>\j£1\ 

L^Jlu (jj r-hfiLi *b ^ic i_9j*jJI >— \ . » .x TL>i) c Uj^UI 

aA^s^\ (juj SJIjjJl j-ijl oL^- (ju 45*>Ip liLi* jl ojJ-1 A^JaJl Oj>Jl jS"-^" 
LjjL|LJlj Vjj*>Vil Ji. ^lyl o-Lp J^- Oj>Jl diJb" Ji« oj.j>-1 JL«» t^Jjdl ^lyS/L 
^53 .Jlji^JJj >uiJ i j^\ stetfiS ~4iJ±S UJ JIp Jij cr-li^-Vt II* Ji« -^L'j 
.«.L_*aJl Sjt^l cu-Jj (^^ij j^ (S^ y* li^" ^' ^' 4aj^\ 

iixaLv LjJ (_>-jJj jJJ^Jl 4jjiuJl <— *^-*J OuJ5 ^ill 5j jk >J I (jiiljj*il (jj dJLtft (jl U5 



(1) http://news.bbc.co.uk/hi/arabic/worldjaews/newsid_4407000/440763 1 .stm. 



<Ijl!j1!Ij uilj^l / ji<* ^jjQJ! J-flill 



nti 



l^xaJI ^ Jliil Jjj-j ^jic 5j. t l a . Vj I j Bjj^_iil ^yilj^l dll" ij4j . Lajl 5jjjl£ ^Aj i(_SjJuJI 

.<LcLfljjla »jJI JajLi> JlV 

.OJjj jla (jjjIyiJI fjj}\yi\a CjUaJLvJI 

. > _ i.l.g.1 1 (j^>ljjl 

. ».0,.,,iJ I (J^> \yi la i"_u 1 

. jllVjIj J-Jlj 4jj)l CjljS (_5JUW l^Aaja ^,.,.ii.'i'll I jL^JvJI (ji>ljjl 

ojnilj s-Lxj^I — j5j jjSJI l&j^il ^j ^o-AgJI jU->JI o=>lj«l 

.L&jjij 

.OJjJluJI l^lpJLu J-^>Uila aUimJI (_yiljjl 

. La i>j5 I Uj j-ajol jL^jvJl (j^>ljjl 
JiLi" cj!>I 5jjuJI joi y^ljjSlI (jl (WHO) "_JLJI ij»v^JI IoJa.ll jjj£; u As>- 

l ^ud\ (J^jaS l(jJ>jy\ Ji" j L$jljA>l <^j-Ai L^>Lj3j culjjj c aJLJL <L9JJ>^ IjlLVI L>ojj" 

'V.' A **I j££ oiljj^l (j'j 'u^**! Oj^-o £ ' 6^ J*i ^ Lw L lu i u o »Y * Y • »Lc (j^S.t...» sjua-aJ 

J ^LVJI LujLjI l. $ - Lt ,.. f (jidjj^l oJJb i—iLcl (jlj c<_yiljo^l Jj^o (> '/V' QaS."t..' oift 

.<CyjL>JI SL-vJI LjuIc 4juJ>j3 U i-g„Li 5L»JI 
*-jjj ^yjJa jjjjj Jl*j i. g — i-a- 't 4_JUJI <L>v^JI SjJaio (>£ jjLo jJjAj ^-jisL9 -r^Wl Ul 

~*>^> Oy ^j'j ol—Jl Jjl jlfT <Up <ut>Loj aSjI o1jJw=> l J>h*A\ jlj t»U-l j ,v^^ 

A^p- 4^vj jJjdl 4&I e-jllS' (j f-U- la jlj C4~J| 4^%^j J"**^ 4>wSJ ~"J^ 4>wSJ JAJI 
*Ja >r Jij .J-olSoJ <«^J Ajj-i-Ji Ox^Jl 77*>Ip J^~ jJ!> <ulp 4^%^j <U)I CjIjI^J 

[aJ\ ijk^ <\ . Jir ( ( j>^si\ (JJJ>\) o\y*j, i.\y>r\ l*~*3 -y J-p dUi ^ cjIjIj^I 

(ji>ljJ jl dllj 4liali U jLl«j iLu aJ L1J5J c,ji>ljj^!lj 4jua^!l ^ 4Al.~t.Vba i_sLLi>l Ljj^j 



OjJJ^ oiljjl Sj_jJai>-j fajj 4JLuL>- (jj j.j .Jl jiill "i\ Jjuu *i! j£j U (j^ ' L^VJ ^ AjitjiU 

^yj-a^Jlj ^aijjJlj -juA^JI jLfjJl (j-iljjij (jjj|j*£j|j c-JjLlI (_>oljjlj {j\lsj*d\£ jSju pj 

J>o ^J cj-iJI ,jj ojliJjJI (Jjj^UI IjjJLj jt^jvj ^JjJl (jiiljj'i!! (jj jjjSJI jjj^JI ^j^J 
L^w J^UH LiS! Jj t v , ,,.->. ^^ I ^ bpLo. ^ t^J L>yJI ja^i ^1 _^l SijlSJI 
(jK«j (jLj J^ j 3jji-u iSjL^ ^j^i 'IjjjJI jUail J^ Jj c^jJI i> ^"15 J5 jj Jj Lo^j 

.JL jl J1S jl eUa^l ojJ 

J5 aJUJI *-ll>J SjjJ 4J s-L^Jl (jb LfrULvja ilij'jl r^jb' Jbvj J <jji>lJJ (^u3 Jij 
O jbv J C^ljLajaJI (joj Js^lii-^l <U$UL> dllj (jla chilli (jj> JjJjJI jt-IjjI (jAjAjJ C<JJJ>- 
jLai' ( ^jJl Jjlw^ojl (_5Jj>I (j*5u Jl9 s-UaJ (a (j-ijil (jl> 4*jii>J laL^aja H-jyvJIa al-JI 
La^jij Jj^jJIj i^jULaoillj JjljJkJI JjvAj laS LLj CliLillj (jiMJkJIa j»i-JI jljiCl LfJ 4jUrbA\ 

5-LiijJil oLJJij jl>I ^» (jj>jilj «-Lj^J I (jla .J^uiia *_ /jl jLkJ Jp (jSJj cjjUSJI (jj 

. <uLi- j <U)I (JJJI*5 
JaJiS Ljjlo La~t3 UjSj _jj| l^ili^al L_flil>JJ 4jja*i!L (j^-oI>Jl «-lolxJI o=J->o (jjj^. Lw 
J 5 ... JJ (j^ajj ^ij-*-* LtfJ>uLiJ (j*i! ^jiljJ (jl >- r J->J pLc JfuVij 4jja*}!la <L>.1*1I (j^ljj^l (jb 
Uj 4jjjJIj 4 * - u i aJ I %j JjbuJI Uuic diljj t^jlil (j-sjJI i—ijbvj Lu-a-U loS j«i-JI oLj>- j-iLw 
jjSlxJIj JjUuJI Ul i(jKo^!l jJ3 jl^i^l i_ita>vjJ J-aJ L*J-«^j ^ lift o - ^ a^Ijj iJSj Up- 

ooa ^ ^x u n - V lL Jljj "^ <»}l£Jlj t Jl_p-"i!l xjjj*- jj .IjjI i-iJ ULaj (jJi «-L>^j£JIj s-^Ui^^lj 
\*~2: Lib (^oljj^Ilj iLj^L (jIaI. Las l,^..^t>Jj (jIoj ^jJI iulUI iLubJli c ^£JL^-1I SijLSJl 

.l^jl l^ys j^U: tuJ 



y*?] L ysj<J\ ^Ip \Uuu kiL i i ^jl_j^ _y»j tijjl_j£JI (> ji-T cjjj J-oiU'l lia j J,»:;.'u 

Liuu 4ixLu cSJJI V li*JI £y £,L& -V 1 ^ 1 *j'-V j ^J^ ^ 4*>j£l '^ ^>±> 1^ 
j_aj|j Ly3 -JL^wj LjjJj «iljj Ul ijl^,^\ 4^i-S? ,<jLJ)ll Jj3j y^l L> iwjJI lc 

CJ^LS'j i-jjjJkJIj CjLcIJ^JIj CjI&UkJI Cjj^t. ^jSlI 4j>j ^ £,LlJ)I| JjJ>j jio 

t_tLJI iJjl^jj iJj^JI jl (^JajJI ^£. clijJI jl oLII ^lc J^=l>J| jl jj^aJl Js. cjUllI Jjj.1 
Jj" 1 " UtW j' i_pL"iJI (JJJ li>N -^ f-'j Ij^Laio bulb CjJJ>-i i_jj_y>JI oia ,j£l < ','^'l lj 



. U jl.anIUtfl 



VJj^-J t JjjkJI (> jij^oJI vjj^-J cjjs-I^JI jJJI tiljLl <jjj Lia^l i_jjjj>JIj c^jaJIj 

U^ CU^J rj-^> jS} . Ifdj^J 4j>-L- 4J5" JUIl <jjSjj (JLxJI JjJ (> OjrU^ ifi^A*j 
/'Icjjls^ jl iljj j a<L>J| .Lw jrh«JJ CjIjjIII Cj^U-j p^Jj*-J »15l> Jj3 ilLw Pj-ojll 

. cljl.o. i ,.,«ii C . 'i . l [ (jj di! j jaCj c JaJ 

Cjj_o3 |j| J±>. i_j^>JI (J_aJalij .yji-JI jIjlo JLc i_j_4j«^JI oLp- j IjjJLj' y&i\ i±jJl>JIj 
^LaJI (J^flJlj jjljJuJIj <j^>.jJI L^wu^ (jj5j L^jjLo oJLL. Ijlj \is»j % JOiiJl ^ L^jJlo 
CjISjjSjJIj OhJL/'il Cjjjijj .i«_^JI j\ ^aiJlj SL>JI Lai ..((JLClaSj L^J JL3-aj "i[ .(jjjjjjJJ 

c5l c£juj jj (jSJj .IwiUI jiLc ciJ^I JiU- lijjjw ^15 U J£ <>s vj^ 1 J i»^>^Jl 

.^jLu^l flj«aJI *Jw (jj tjlj 
^y> tCjUjixil j-a£ L^iii- ^1 <A>JJI Cj'iLaj^lj CjLcvJIj ioJuxiil Lc>-jJj.i5:il I j 

.jUJIj 
oo. . J^Li. flj-^j v_jy>. <_ili \o Llj3 oijSlI ^ i±jJl3- 4_il JJ cjLuLa>)!| joiu 



t5 1 t(jLul (j^JU \"o£ • <> jj£l L$j3 JllS Jl5j cb_ji-< VJ>*" ^ — ^ Jjjku i. <UJ>lll 4i-< 

^1 «5L,j abj J SjjJJI ^ioO" (Jj i(Y • • • i»Ip Jj3) Ub> pJbJI 0&-. JJ ^ <> '/. A* '^J 

j dJia >— ll> bjjl J IfiLaJ CuJ> >_jj_y>JI (jl CjlyL^a-^l jJ^uj Ja2s ii~/ Y^ <jj*a* j 
>t->li!l <jj2Jlj 'ijbxJj 0^-° °;Y J-^ L>»bJI (jj2Jlj t<jL«Jl <j_jJLa \",\" j-i£ x^LJI <jj*JI 

Cil,i,il ^aJlj Jj^l <LtJj53l V>*^' ^ Jj^' 6^3^ D^P - 0</£*ll UJ*" ■H"' ^ 
Caibj iljJ \T L$j3 CIwaLij iljj ^ t q&j\ It <^>j <jL»jj <jjjL ^ • 0=>j% f>^" 

.j'ijj jbb rn • cjjJ US' ^iJifaJi 

tiljj i • (j-iljl J_j3 ^H^J 'Wr^ ^J j "^ CjS^Lil JuJS 4jjbJI <UJ_jSlJI vj^' ^' 
b L$j3 Jj3j '(_bj5 Y« Y ' ' ^"JjJI jjLckII Caibj t <jLol (jj^- ^ ^ ' c£j£^' jljuu J^>JJ 
tJaSs JjLJI ^iuSj^JI jLvj^I j (^jU (jjJu 0j^-° ^° J-^J 'ijbiJJ ujJ- °' ^y^-e 

.py jLL, t • • • - \T< • oH V^ 1 ^^ ^^J 

libjjl (.(jLul (jj^b ^< CjJLa>j bjj>- ^0« Cjj'Jl> 2-yli!! <L}J^SJI Vj-*"-" "^VJ 
_^i jl _^ibj JfLvu (jb-"l uj^- "^ ' l ^- | bi5j ' 3j~< Y * ' J^U>- V>*" ^ ' ' -i '^"^ bijL>jJ 
(jjjj Vj^V. ^ b»Ju>-jJ 0JL>uil Cjb^l i_3^u »^"\^ »U jjtoj .(^jyijJI ijji}\ J^li- _^bj 
^i5Jl ^Laiill r^bjj J; u L>-. i ,l (jiii Jl>Ij »_jj <U«J (j' ti' '*r!J>^' r^j'j-^' ^^ ^$t JT 
.j^jJ jbb \> > Cy> J& A^ 63UI (ij51>*u«JI jlii^l bl . JUJI j bj!>Ul ^ 
-( jjj!>U t cjjj-ij Owb Y eJCiSj (jl J J-^" J b*<^' J oul^ i_ij_y>JI J_jbl 
tJjtjJ JM>- Ijy t^aiO "\A, • • • (Jl_p- olijj buJ/jj;^ j jjJ (jjbil (> /A' 

olij Yt,* « « J^^.->J cjjI .is cjjaJI ^ill o^jJjjJJI (> 2JLua)I cjjL^ ^IjL^bJ j Ujjj 

U' bUvAll jjp iL 4jJbJI 4j3_jUI v>*^' '^'-^ f^ yj \M° f^- " d ^-^ > Jj c '^!jy 

. (_^x>-i i_i)l "\ • 4jJb CjIiLj (_>uu->- J^li-J (—ill 

JLjJlUI C^u^ilVl ujj->- 

Cjj^ll (jj bbbl (jjj CjIoLv^ bj jj^ll * -ilk",! c_ijjJ>JI yC ^^j-i J5 Jj«-ai> bjjl _j! 

Jjij c^li Cjljbui cit>o bjobv ^Uo^! bbJub <Gjl>o (_5JJI jbjJI tiJj 3ij*« o^J^ 6^ 

i_jj_y>JI (^itdJ J-JLo ^L boSj (.JaJiS J*>bJJ 4jjbMI iaiJ^I J^li- i_jjjJ>JI aJ»b b>w« 



/ 4(^1 ^,1 " j L J>SJI ijlj ill) 6>! 13 ji ^ Jb -Sll i ^ j c (\) 

.Ljj-Jl i^u^SJl iy«^Ji/http://www.ascssf.org.sy/conf-falyounl.htm 



: IpjJL^. CjIjjS xj iuloJI 4jaJ^I J^li- (Jjj5DI 

jj-ill J L-juiil jLlill ^ ^Li-^l 5JjL>J LpLmi> <Luy«J! 4-^uSJI cj^Ls 
j I- Jill ^j-olj^l j (yUuJI <L~«jjJI LluUI cj'^LoJI cuLiij .^M^l 
Up (^jjJL-JI jjs>- ^Y^^ oU JjUoj <>ujxj~JI jJ i^jill *Sl_jll ^Lc OLi-,^1 

Ijjl^Jlj LJjfl <^u ^j d^ ...U 3jW v _^ N i o Y /\YYV JysSlI ^ .Y 

. Lu>3 yj ViLvJil Jjiu ,e-fjJl 

,_5^ l>*>. "Ula^l vjj^' <> <J~J~- . .(jjjjjyi VLP - UAo l\ioo »I^p^I <^y .Y 

.IjlLsOl (ji>*j J4aJJ ^Jjjrij jj-*pISj 2 
£>L^I <S>. L^jlil ..LIp chji^ill u^. N"\tA /nu plysSll 6* 1 • * 

CjLL^P (^Jyl ,Jp (j.i.i'i. u ll 70IJ4 CjJl^jj ^3jj' Ja~>»a Cljjjjj Jul"i,,i,"ij|vJI 

. <l*kI.i.h1I >_>.g.'Jl 
dill Joel >_uuaj cjaIjLSI ..LjiLjJ^I Ila^l vj^ 1 N*\o N /ntY »ly:Sll ^ .o 
l5j>*a>JI pIIxJI « SjLL>_jJlj Jj^l LJlLjjj <L>j^>o L>ic c.i.-kuj Jj^l jJjLii' 

. JjmjjS' jijjjl J,aill BjLjS Cjl>J 

cil^I ^1 Vj jJI ..IjSj^SII <_ta-^l v _^ WAY/wVo »\$sH\ o* ■ ** 

yj 4. L ., Lt ..(jjjjlj t_jj|jj>.j <Lu-OjiII SjjjJI vjj^* - M^o/w^Y pl^P^I on -V 

LiLLjjj iasli- (j^il <UjjjjI ii_jS (> t_ilL>oj ujjIjIj '° J lrff? I— *jjfl 6£! VJj^' 

. I. iio ilia Lu^fljd Lu**cioa 

L-ijflj Ljik,^ Lpj>li- ^i vj^ 1 •■f , j 2J| s-d^ 1 uon/^Aor *»i_^Sji ojj .a 

.<L;_^uill L- (jj Ai> ijuLixJI LSjj £>p flijil 
JLuill jjjj i-jj^' °^^J -Vi^' J ^.Xj ^ ^J Sjl»ulLI cjL^yj LjLkj'^I 

.jLuill Ljj3 j^Oilj cuL'iyi J^i^-j jjJI >-u,,>u ^LaiJ^I c_i^i>Jlj 
cjIj2JI L^Li.1^ <^Lp. ..ji_jJI uj> N<\ • Y/\A^<\ j A^/^AA> ply^l <>o^« 

4-iijJlj jJlLaJjjJI Jui> <Luti!lj JlLaJjjJI Jui> Jj^l Li>>3l ' <yy j ^ILmjJI 

jui> jL^IwMJ «uaaljdl 4ji>j3^!l k_jjjj>JI Jjl ^j ojls-Ij _a>j .5jj>JI LJU^jJI 



. uJlLuyJ 



LJ^j L3lk,^) *lii*JI L>il^ .JjSlI LILJI Vj j>JI ^^u/^<\^i pI_jpS!I chh!^^ 

LwlJIj Ljlil) j_jj>JI jui> (^ w j»Ip iio 5jl>o1I ob^yi Ljjj cjSjUj L-jjj 
iaili:! Ljlil c^oj yij*]! 6^ (y^ 1 ?V^ j^rjill Jjlij" j*jj -(U^yj j^'j 



.\*,\h ((jj^l CHj-^) J**^ ^ ^ j 4_u^l 4^L*JI 5jJl$J| jL-j iJOfrll 

sjLub ij^uiyil jI_jjJI O^LJj .4jjj^jl>JI 4_o_^5L>JI xJ> 5_ijLlII Lulllj 4_wUJI 
lJJjjI oiij >->■>,.,■■ ci«JjJI ..LolJJl 4jiUJI Vj jJI ^io/nr^ j»yS!l o*>.^ 

Jj^ll j IjulI^j Lull I Cjj£} .JjSlI 4j1UJI >-J^>JI V^ ^-"—J (^Jl JjJlsJJ jJaA 
dUj >_iAP Lylil J* v>^' LujSjl Ly^=V_rf CjuIpIj \W\ (^^) j- .' -a- V" l> 

j jjLjJI Ja^JI j ^^1 Jjk-/il S^LL cnl^lL cii^U ^n pi* j.U 

.(jIjLJI ^jJ* VLP^' Sj^oII cjI/^jJI (j^*l J! liJl l*» liljLa j jjjla Jjjj 
>-.o,l :;,.„. I L5 (jLl) ^jU j Lull I t-.oL.wlj .jii» y>X>\ \Mo ^Lyj Jj^jI j . ^o 

( J* 4jjJ J_>lJ3 Sjl>j1I cjI/^JI odaJLJ (j' «*** (v') i> "k-"* l j o^y 

_£ljL>uo LouuijjjA 
(i_il) ( _ > Ja^LCI j Sjlill 4_ui Cluu-J loJJLC ..SoiluaSlJI -LjLLgJI V^' ^*V .M, 

^ 4J-J.I 4LJi^!l culj >t <uS£j y,b- L^ liJ^jJI »51>JI jslj ^<UV 

Cjjji«/I 5 J*J)a v;,o..,mJ t_ u ,... u Ui^_i^> Jal (jl 'u .OUj JU-fJI <— ug> li>- 4— UL) »UJI 

.L»5ujjl iLL.^ jLUI (plb^! iJSjj ci,$.ulj ^£A (Jj^ll Oy^) jf*-^ J ^j^ 
,(>^.JJ) J ( {lS Lu\j^%) ^LSJI pIj3 6^*1 J*f ^® es^ 1 '^ i!l V^* ' ^iA. W 

SJl>j1I CjL^JI Ojlujj iljj M t-i.a.^1 ^iJI 0JL>ull pj^!l Cl)l^3 CjJjLj .i_j^l>JI 
Ug.Vu J-oilij (j.ua.Miiio (jLujaSJI iH u iL i (j£J 4JJl^j fl_^all ^jjlj .4jjUJI CjI^aJI 

.i^jUlaiLyi ixj.l 5iLjJ jlJjj ^!>LJI IcjjJw 4JL Lu .o 
J Li (JLaS Sjl>o1I cuL^yi cjIjj ..j>L\1>3 i_jjj>- ^Vo/^o^ »l^c^!l 6^-^ 
0^15) jjLu jj .(jJliJI »L!I j aLluS vi^ J! ^'^ ^jL-jIj S'K'M i>1* j>Luj3 
SjL>all cjL^jJI jjj ( _^JuJ (^ujL j jUJI jMLI cJ^y jUjI jj ^<\vr ((yloJI 
(j^jjoL. Jp »Luj3 JLi cjI^s ciJji-«l ^Ao ((jLuJ) JjjjI jj .^LuiJI 

.iJjjJl ^>^lij v^^' ^^"'"^ 

((JjjIj^I)) jilo <jJij«JI ^J-> (JWj~^' jJ*' ■ ■((1*1x3*') J^3^ ^J*" ^"W »Lc.Y* 
((JjjIj-iIi) ciu-ij .«4jlul^-i^lli) jja>JI Jl mjIjS l3^>>j jjljv^I j^JI ^ji* 
ojjjj> <u^J ((JjjIj^Id JMc>-L flj^Jl (_^fjj'j -((j'j^j*) i*'^ * j Uj^vA 
(jjj^l Sjb^l (1>j*jIjJI 5_iiij_iJl (^jSJIj 5_ujjJI 4XaJIj Sj* flL5j ^jj^all ^11^ 

.'ijja-jJI (jili>Jl CliLijjja 



«-L5l (Jj^l (jj^) ^jj^l <jj ^jUI J ..(jj^o j>y£\ ^y» \\V? |,U . Y ^ 

IJ ~ J ji^3 ■^■^» Loj^o L»j_j~»j j~«j cAi (jljiill »_jj iLLnj ((JjjIj-J)) Jlii>l 
(jjj-ij) jfASjjJ ^ ^ j j 111 I jMlsl iJ&jJ jlijl ajSjj *jj >1.'i.u.i J I ijj-ail cjljiiJI 

(oUy) JjjjI J JbSJl ^JjuI ..iA&*i\ ijiLLJJI v^J 1 m-Mvo .1^1 (j^.YY 

^HSL^W J u i . .! . '' - J^-^ J-*>J° <Uil>J LJoaS" (j^.!>J..'.o <jjJ>JLw i_i^u (jl Jlhj ^ ^Vo 

•uiSlb Jj5 JLcl owSjj (jjjjuLuJaII i_ili>- (j)o,LJI jl£1>Ij -h'»< Y* I^Ba, 
jj-i Jl ^->jjjj ((j-oi-l J*>» *~«39 . ( _oUjl1II u ViavJI JJLiJl c_>L^>lj jlLuJl 4*-<lj 

. a. L h l .0 I I \£$ — ">*. Ud .O 

jj-i yj IfjbwJl ^uJUulJI c^ljSJI UUiiAo ^lUftwl (Jj^l (jyl^) j.>>..a.;j jj 

j i=~4>j il jj^JI j ~JL« tij^ fLr ^J^l J! VLP^' '-^ J_j>>jj . j— SULl t_»j*II 

. ^AA (v') o»^-'tcl j SjlxjII pj^I iL>L<_^> 

. (JLiSJI (jj >»Jjl~<l Oj^ic Jlhj LyUsujjJ CjjJLjJwI L^jIiS 

cukta. ^v^ jjuu-jj j ..iuUsSlI 5jJLaSfl v^>JI ^A^/Mv^ »ly;Sl 6^-Yn 

«Uj£>JI diljSj lUjjSj^JI L^li)L>. t-j^>. Cliljuj .J_^^ j lujfl^J I cul^l 

cdL.^1 bjLuj SJjj YA 6jj c5j^£ cJJLjo ^1 ..r«jl>JI v>»- ^^^ -.YV 

t^Luo ^jill Hw^jJI J lj^vJI duJjul ..ilw_jjj| i-jy* \^o /\W »lyiS!l o^.YA 
_^>il j_^i-<lj ^^Y JjjjI j (j j o , l .. .. I I j cdIjj5l1Ij vj-^' <1>° j^*" -rij> U^ 

.dJLia 4jj~u (_>i»j3 j 0Jl>u!I d)L^!yi -r^oj (jl Jj5 U-^aJa CdIiIj v±)!>Ij 
JUui cjia- <>i »U Jlujj .j^J^ ^ J ^^ f^^ ^^A (jljT) y-jU 



ojj>JI OjljS / ji>fi cJLjJI J*ai!l 



in 



(0 



a3o***aS (j^ djlajul kjlaJ* < > L> < i . M t " * io . ru iju 





(*) 



Jail <L»1UJI t-Jj^JI <J4 L>L>w3a ja^3 



.(jtjJI il>j> ,^£ jJu^JI (^) 



(2) http://www.art-wwl .com/trame/07 ltext.html. 
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>NANO jJjjIj 45jjw : j^JjIj w'jIjw j^l 
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0) »AjaPj OjJLoII J* fcJV^fl olio 

Ju^uull jlj juJI JUT 



(1) http://www.antoniomargheriti.com/images/Genghis%20khan/Genghis02.jpg. 



tjj>lj ^jju»i JM>- yj ujjjaJI J^ ji ,, 1,8." LLiJI (jj t^JljJLij .J-»lj VS^ d^-* - l>» '(j-* 1 
t_iL_jl cjIJ L>j)j^>- dllia (jl LJjj>J i_>ay>JI j^jLj j IIxjj J Ujl d u> Jjixj (jljJI IJ^j 

. Lcul <LoLaIi3la ; 4jj>-ajaj Jjl t 4j3 *C (. <LulO 
Ij (jjj c^UJl <jj J-jJb jj£ JJLfi f>j^J' 'tj-o UJj->- <jj (Jj^ L« S^LoMJI Cliji jjjj 
plaoJI jjLftJ J i— >uu»> 2 Iaojj dJLift (jajajj lyij (jl — (jjia-Jb J J.".ii.U (ji\ iOjj5j (_5.jul 
L^j3 (j5L> J (jl L^Jlo jj15 j j —u : yjJl <_uuj| jjj<_> (jlfu J5 j jjjjjj lj-iuj S <LoLaj3^l 
Ojb' <U3j£ LI aJlj 0,b <Ulo L>l ajl Cj-joJU Cjiic (jla L ^>- l<LoL=u3l i_>luJ Jj L^JLS^ 

.!cS>l 

UpLojj aJLjII (jl .jjju !?4JL>LkJI i—ijjaJI dUb' i_ jluxjJ <tlaP (jSjj Lo <Uj Ja t <j£J 

ljj| (jJJWJ j->llll jl tajjujl (jj iljt^JI 4i>o»JI OOA ^J^>J Lai t j^SLLp-uil t (JJkJ UjJJ 
j LuujlajJ> a I 1- u . L o J I (_g a.1 ,.i,o aA .. J Lai) la y£*Jla i_>a>_>JJ <LcU_o (jj L^jS Uj 

_jA c «-b>-j^Jlj iLwJl iL^iaJl oi^j «il^lg.1.n*j| j>j j_^jlLI jx£- ^JIjjjvJI Lixiljui .dl^lp..>*JI 

. 0> juwjj ^ JLc j ULx. t u ^1 ^Ijj)!I 31>* J_pj (JjJI J3S5JI 
isliu (jljjjJIj JjaII aJI ^ cj^sLJI Lis! j c ISoSj <JU3j LoLjjl jiSl jjjj ^ 

LfLjJa j rc*^ (C^l ^^1 B JA ■■ic'3^ Jjw (JLcj 3_)_jJlx-LIj <U>j|jJl_a. 4jjUI t Lpb^l-wi 
4iyw (jj ij^iuJl 4JI cJLaj II 4JLuL>Jl ij\y>J S-w „•"'■■ 1 la '<L>wiUJI 4^>!>L>JI ^A LoJLSj -^-.ISJI 

.«ull>Jl l^jbjl wlC 0>J->3 
j Ci—ucu l$Jl£j Sljlf OJA j jjuu COJuUilj ifuLilil LpliLujj 43yd\ CjI11,.,j.o J5 
jj£ (jj a-£jjj^- j-ioJI (__)2>a>o ..Cliljljilj (jjljLAIIa ajjl (jj CjyaL^JI oJl» j CL_3Uall ^jL^J 
5jo " .,i.ll OjL*il OOA j I- lu - V (j_aiu Lajlj jt-M-JIj t4jjaj| p.g.-v.lLa^a a^JlaJ3 jLbl j -t-}Lj 

.0JL>.|j <daJ>J pUaAJl jj£ £>o t L^oS Ija.naa 
ft^ljj 11 j.e>irJlj ^^^-Ij^JI isjjj Jl j^*j| «ij j l.^.ugjj (J..AJJI iftjj LjIj —iLJlj 

JjIc j^yLio t(jjjj (Jj^*^ ^3-^1 >w (3j/«JI i_iJut!l 4JLL> Jl>.LiI c LaLLLvj (jjiJJI pis j 

(_p^> J t_>jAjl i^. u u u . 1 .OJLfiLlaj 4aIll>o jl j£.\i alaSl ^jj al ioujJl «-ljj| {y> 5-la-j (jjj,L>uil 

Jjljill J±>} 4jy*J>J\ JjaII SJT ji« (jl tJjjUaj JjjLs ila il^l jJ_aJ=u 0_a5j L^SOSj i>JLj^l 

(jIjJaJI dlli! ljJ_aJ=uj IjIjjj-jI "jl ClujaJ tiJI ...CjIjIaII CjIjjUj ijUjjXuJIj 4_>j jj I 

. .Ojl^a jj£ (jj U^jl l ^yoj ip-* < ^i" 5 5 4jJj jj£ £>« jo'mij (JJJI (C-oj^JI i^J)L>aJla 

" (jjjuiljjl" JLc Ji>-JOj <tl)_aiL> j^ (j£ JikJI t_uiu lib- dJJj£ duJj (jj ^1 4jl>jjJI LJjJI 



.(^JLiJI Jt>La Xajvo JU_}U Jlio t^jjj^JI CjJjO IJU (\) 



li» (j j f u ,...! 4i^*o Jjl ^j t <jjj^>Jl il^!L> JjiiJJ (_5_j«jJI <ucj (jj <j.^-M' JjLxJI L#j jj ,jjJI 
.<_5jj5JI jj^jJI SjjLio j (>ii5Jl L^uy. t^JljjL»JI L^-Cjjj j 'L^cjj 

i_ 9L£a£l xJaLUdj J i 4.*i.C.n.lL I 4_f^-l <CL>- (jijJ "LjLujj (j'^ J> ^"^ ic^-'A! jl jljl i>t>J 
ti-jljAJI (jj <Ui*o3 cJjaU 4aL» Ulia 4j_>u)JJ tjjyXi ^j> j Lob Oj-^C <jl£ .dlljj 3L_<j 

oia slj-4< tijljj L&Jlj Vj^*" u'^'j icLijj »~iju ^ ^l)l J-j^l (jLJ^I <uSL»- Jjto i-jI^I 

. CjULpJIj LL>waJlj Cj1>JIj iLv^ ' l."i,o."i.,,i to J&LLtj <UjJ>v-i 0=>jl (jLft*l j UjdaJJ OjjJfc^l 

J* Lfl j>w<j (jljjjJIj Jill ilT^j^jk; j (UjL t5>M') dyl5Jl t-^jJas ^oJI dJj iL^L iU-j 
i_uaP jl j^>jJI j^jj toMaxJl Lf£jloJj il^l »ia j-V^ (_«**■ 1 35!>L»JI <j'liLij^lj 4ijUw 

. ! ! !<Jjj^JI ti>M' J^' SjjLi« j i-9^fJI 

^ Cjl«-liiuJ lji£ t<Gtljjj <GljJLC j Jijl <uiiL*jj Oj_oJcu j Jijl Lais' (J ill Jjbtll lift 
tSj*ll OUJI jjI dilj Jj5 4jLajj " 4..,Vi."i.u" 4i-aj US' iJ_^2uJl J^' '^* r^j^ f^' j^-^' J ^- ! 
jjjLxoj JsLSJiJI (jj jjub <_>i>lio <jj)J' < ill— »< j i—iajJ-JI CjjLS .Jj-«i j>>Lo (»^Cj 4ilji*S 

Ijl^l 5j^iuJI cn*L j5j t AaLiJj <_5jj LSj tj^l LI ijUyill JjJ <jj j-^j j^Li-'ilj »-ui)l 

i_)jj^JI CjjLua t L^Ju v"^ Ja«i j CjLLIyLajJj CjLu-jLo Cj9i*j 4jJLc "LijLA>-a 4.u.\,o 
^^yfaJI JjUJI j^ 4aL> egill »iwall ^jj^U^I tlkill IjlC dJj J5 (> 3jjU <_>i>Lio 

4JuLUj 4j5laL»-j ojuSLl^j 4LLJJL c-r!>LJl dJoS <^c L-Iyjj l>Lu,..>l (JJL ^ t_s jJI_j JjUjJI 

,4J>-Luilj 4_ijjJI 
lji£ LuJ; OaJLII i_iu-j| (jj .l lL o- i Ji 4jjjwaJI "Ci-iuAj (JjLjj ChwLj Jl L c x ~' V. Jjj L ji-l IjlL 

UuAjj JLc SJuu^il (jjiiJI cjlijljj JJi j ULe ^ ^lllj Lflc <£lijj c«-lJLJI »jjj* 
cjjjSDI ^j^j ^jjj^l Ja*JI U>j3 1>I ^jJI lL>-jil ^aj Jj^l LIUJI vj^' ^J . ilaljJI 

-r!>LJI <U3 -Vj^ U^J^- 4 j dhy^' djlloj CI1J3I3 icUuia 1. o, g.*< i-jaysJIj JjiiJl ill ejjljjl 

*3j t Ujljjl Lj5Jj jLaSUI vjj^*" ^j-^-jI a^J .(jaljJI ti^rM' J^" SjI~J 1?*^^' u>^'j 

rjiftll J-.J--XC-L1I jL^>J (JjLaj5^lj (_5jLi>JI (_j*j»^"JI jLUw Jl <jj£-uJI 5J a) -^!>LJI jb>o 

'o^.,. i .o,. J la t _ i . g - V . 1 1 j,oI u . i . u Jl sift "jLiuaJI" L^jS i ilj i_iajj>- J ajjj] JLc (jLoy>Jla JiaJIj 

.^ituJaJI LftjLuj j JjaJI ill j-o- 'L ^ u j 
iti-j jjJLu Clut ^o JjLLtj (jl>jJl jLa cc^jil illob LojIj JJ^lII J3^l lift j 

■ij> t_iLai> ji£- (jj "jLo (JJi^jSjUI" 4. 1 - i J v .a jl (^jS^UJI 4J L . V .0 ejL>t«JV L^j« Js-Lal) 
4.O. O . ' rj->J' (j' (5*^ ' '^■ JU> J' ^rl-^W^' jj*^ 6 (Jj ■ .,e'*^" A> J^.m'.' Jj ioilS CjjlS Cjljjlajj 



ojj^JI Ojlj5 / y& oJIjJI J-aiJI irA 

^yic i_ix4| lift .Oj£>J Jju jl }U>15 dlj^j J-gl-u.i.; ^£ SjiJI ifiUs Cuj ( ^ic Sjlwl jl 

j ^y'L; L^aLaJjJI lift Ja29 tijUII ^MJL 1 g.uawa aJmj' "i! aid ijLljAajjJI JjjiJI 'ill 
,jj BJU>jjj BJu>la <Uai>JI 4j*jjJJIj t itfLaoj icjLoj likl jjSI (JjL-^j dllia i^Lc"}!l 0JU> 
Jjill ill cul£ Ijl .jj^jjuSJIj cdL^LjJI 4Jjj j^ajJI Ojj->o iujil 'OicLs Jo- pj^JI i*9 
jl (jlJJli cJjJl>%o^UI tijJIj o^k-JI aid JS dllioj' SjJoCill cjIxjI^jJIj JjjJl j (jlj-^lj 
4-£jjJ4 cLsjI^Llj l^JljlSj L^jL-oa-ai. t_jl,".V,»j i ( jiJ J '- £1 -» 3 ' I g jl & jibl L5 t <LuJli!l Jljjtll 
Sjl>Ij <UxsJ t^SjjjJI <jjl (2>e *JaJLu J -JojIj l-fiJ*J 'S-iJjS J^ i^jl j l5^^' ,r* 

.->-U5lilj SyiiJI IjlC wbJ jl j*cu '— u u oj 
Jl Lfj ^5-iJJ (»jJl ii-^jl liJ^Si '(^Wj (V^^'j (T^'j ^^k" 1— ijL>OJI <> ~jjl» 
«-l_^J '— uv j (^ ^ . Ju . ; J£Jli .* L y > i j BjL3 jl jyiJ Ujj paJij "i! ^&j . jitw '— utf a S^J-^> (J^lio 
OAA j j|j3*il .SjljftJlj 4j^«ft>JJ 4L»-LJI tijjjjjjlj i; jlUfJ I j i>^JJJ>JI illSLil j ».;lvjjl 
jAUiilj f-jjvjlj i_JJL>uJI I j \ -v,ha l^Ju lj~J jA Loj <ul»"}!l i_jjjJ>JI l.^.o.'vij Jill Cjbtal^vJI 

jljS^il *"ilja - cdIjjUI jljJuuj <lcIjJI J5j a vdo. J I j cjI^^JIj cjU^^I L^il-vLj LJlSJl 
JaiLU <L)j^uJI <d 2I oia tVjLj j LtfJ _rt^ 3 i^j^j (_>A«jJI n.^.iAxj ^Le '-Jy*- U»ouol 

.(jjJLlI j^ jlj (_)*iAJJI vJJ^l! t 4-lCijj u.oJ'illj 

*-»Ji)l culiLw JpUj (j* iily^UI ISujjI cjLiIjj <_>A*j Li.\},.A" jlu.JI Iaa j 

J tlujjj dljjjkJI CjLL« JjxJj duj>- ( 4o) i*wj ^JLJ^ 4J9J j PajJLLIj JwLiLlI 4jJ>.jiSu_jJ 

(j* c_ujl>JIj j^oUil La2sI j LSJiiij ialjuj Uya-j ji^l (J->oj *i .Jlj5*ilj ».o:;.-vJI Lt>U>. 

t»jl3 (jji <UiC ( ^ic t_iAJ (>>Jj t ^jj^jj W- ; ^> i -* t<, ^^ 4.;,a.'i,^.->-,ll ilil oia ijJUSj ^-J-oj 

jjJjj dLi "i! (jjS ^ JL>JI lia jIjjlLjI J^ ciuiUJI cjIj.ll>J I f-jLLi> Jl« vj^' ^ (JJ-lu 

."Uiljlll 4JUjlj 4jjiia_4il (jj lin.i„..i.i kia^i I.V.'lc (_$JJI (jjill Iaa ill sl>-j (jj> 
J4-JJ (jl JjL>o ciaSS t4j>-jLJI 4aj|JuJI flju^j jjuw <jj Jaj aJita^LidJ "i!j J^lijj *i 

(_>cl>Jj' c L^el^jl J5j jLi-"i!l cdIjAI .l5L>wi5 Ul (_>iuij ^j^Isj L#-«-»J y>^>^ juaj 'lSj^J 

^jjijiJI . 1 ft .. V i i I lift j .v±)jl^Sj Jly&lj ciiLiLaoSj Vl/* C>* '<J~«j^l ' Uo . lJ I bJljj Jj^o U 
a^jjL>oj _^iuJl iJj_^« (jj >Jjj>. jA (JJJI t^Jtukllj ^fiLaJLS-^l jLojJI Jl£wl Ji>-|jx; 

.(_>A«jJI %4+aM ^Lc o^JIjJlP La5 (_^ij jlj ^AjjJaJI ^ic a^JlaJiPa 

. . ,_jj I_jj^>-j ^y^ '(ys^J tSj*^ °L>^I J^ j L^iJl <»jj— < fjjj o^Jao-JI (j'j- 1 *" SjJj 

aj jlj <_j»juiIJ 4jju» jlj 'UJL-o'jI <LCjjJlo a^"jj jUaoJl j (jJjjjLiil aALjjj (jiPJij tLu>^l 

jJoj LL>- (jjLjS - \ . g .. t i.o ..o^jIjaIj o^-sJLcm ''-f^'J «-Lja5"ill 1.^.^.>-^J il"i!l (jj l«-^> "ill Ci j I 

o-ja>JI <Gj>o j tijlSLo jUilljULC jjj5jj| jjj»j La5 4i>JI oiL>j (jj i^jj "<«-"' J " Nr 3 ^" iju > 



ir* 



jjj^JI Ojlji / j-i»* cJlill J^aiJI 



. <bto U«-L4iij £>>jj £."<LuiSjjl IxuJ 3 4c,.ilcl| Jjiftl.n 







oj^sJI OjljS / jits- cJLjJ! J^iJI 



M> 







Jorfs. 
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tj^l^^ ^Jj5 j jiuJI icLiu JJL*3 <L»pL> jjl>*J j^oJI jjff jj£»j 5j^» 
. .«uIaVI v^xJI oW! IjuIjj j oJU» Sj^xaJ Sj^aII ojaj 

liJJI (il (jljJ*Ilj JiflJI ill aJtio La y> i_ib alj (jyflJIj 4J-Lli.ll (> Jjj Lo Jjb 
JAJJI jjiio l-u .. u . i s-_^J> dJLtA Jlj Li (jLu^Il _jju-J ioUll "4jjLol>.jjJ|" s-IjJ ■ -■-»■" (.f rA'ij 
■ Uru>j . J I Up5-I^J Jj2j oLjSj ^y^ JLa>^ 'LgJulS' cdIjIjj j 4i3Jull ~jjj| j_^aC t> L'iLuj 
k_iAJj ^1 4oj3j JLpJl <U3jj ij,..n-1>JI Ojjwi! jluic^l SjLclj c UjAclC Js^S <> iiA^UI 
t—uLtdlj JafiJI olinjj s-LuiMJ xjl^Oll lift i^»-ljJS J W^j-iilj ,ri!_>*Jl ^jIjjJI J LsjjlC 
C> V^ ^>ljl~i^l »ift (jl J .L'j^aC l^iLoMc (jiuy J£io jJiJI (icLiuil (» «j«fljuJlj 
tliAjJ (> JL»A Cj-iJIj ^JjLlll jU-. ^Lc (jaj^ll Jt^ill lift aij !?L»JL£C ^j^W it-Jlojj 
<jfi iL»L)l 2 jt . A-v . l l 4jLa£II ^jiu .jJ*JI fljJ^I jy £y> fjJuu U>j3 i*~J>j ^Jj J^-° <j* 
S-ljJ (j^^Ux! ^1 £>ljjbjl ifiy JU3 tjLJ- ±xC iS ^lu "i (JjUx^J <Luj 3JjP J U>lLcj Uplj 

4- u 'x JJ Ij jLftLill ^jio ..Ljj Sj_y;ill UiLacI Jj cjLSj Jhwj i*Si JS 

OjjJlLI cZjjIjUI £|_jj| JLS.I ,_L£iy LjiLusI J5L, t-jj^pJI ^Lo <> £»jljJI OJLfrJ, Lo JjJ 

^lji>l jl*j caicLaj jl5 vj>*J' ^L>^ <jl -^ fij^l ^LaLsJ *jXill (j£J tj^JI j^>-jJ 
(3^-. Lo *j <CujU! JL»u> ^ J5-io ^ycUjjJI J^aJI c^Ijujj iSliill oLuEUI j^j Jjj^l 
tiJLo tjjjj LoAjL>.y - i^ib <_>L^Sl bjlj ^LUJIj - (jjIujSlII c«j_y>JI LjLa^. Jl SjJ^j .dilj 

C> (»J^I J-oL>. y> Loj di!L Lad cbL>waJI (> c«jM1I culyLc (j* Lwai^av jl c ilLoil Jt» 
dul5 JaIs .iulj*i!l Ujj>JL^«j 4.u.->..»JI L^LcvaJajJyTa I g'\;»; JjJ pLolsl i_xuaj JoSjua Jj3 



■((jf*^' l - '.!"' ) fJ^j JLio l>c (\) 



L*jj3a LuUaju^ (jj^ixJIj Jj£- ^twUll (jjjyill j 4-Jlixj JaJ jLoju-jI (jj <Uj<j£uJI L>L>wi 

(jjjAxJI <jj2JI *lLo j jlj*!! jIj515 Ujj iojj>uJI okL/^L IjjU Lyjju jl *k& jl 1*jj->o 

^ic <Jj5Lu«Jlj ioLajS^I l$jjk~> juLJ 4Jjj iulaJI <LujSJI i_J_pJI JJu (j^ 1 * iljJ^ lfiJj*~o 

ciLic cDj^ja ciuJLcj ciutLlSj cj_^oL>-j oujb>-j cJl>l l$Jl Jl <-ry>- JJ cjJj>-3 JUJI 

lgj}ll>.| j JjjI^J 4L u A. l l I (Jji-I JjJ l-tf-x-aj CjJjUj taAjoPj (^ i fl il I I (jj <w« ilj JjjJl 

aiJi <jj i_iL>^C ioitw (JJJ— 1 J& ^"J^ 7^^' ClulSj t LjuLol <jj (Jji-I *ij^lj (jJa-Jil 

.i_)^»_iJl i_)L3j ^ic ilUaJI iljjJI dlijJaLuj 
<buiy <J_J~< 4J_pijJI i_i!iu J L^JL>ljj J5j <Lu^L>^!| CjL>-_jjaJI (jl jSju (jl a^il jjj 

^a (jj l.g.'io.A; — i_j&*i!lj a^^ll VjLH*" '-'^^ Lmjj ^^' «-lj^-i * . $ . \ ). n< Jbf-^JI {y> i_9 3l 
Jjjjl (_^U_jj - lifS .jj-cuJI jac j~iuJl (jJi^U LujJI (jic JLuS^lj — j»_^_xJ I »JLc j 4-u}LJ 
(WjUjj i_ivu<j SjLio Jji L^Jb Lu^U^I 3jLAj>JLI i_iyjy <>wo*" lHj^*"' j^ JL> ' 

Jj£! J (J ill CjSjJI j ijjJJjJI LJAJllj iwluJIj J; ukl) I j iLa&Ilj jSHIj (jl^ll j 4jJJajJI 
(j^aiO OjJ-s ^ * lg.'U'>vo ;rlj r^lio LfrjS CjJLjj>j c.X>-I_jJI <jJjJI j ^I> j> 2 1 lS^Ij 4jjl 

S v>_y*JI j »}L^I j-iUla >ulkll <*-ulo VJO*" J r^'- 5 - 6 j^" ' ^ /H^ 3 J- ^' (^ Or!-* - j 

. 0> JailS i_i^T OJJU AJjuiJl JUJI jj c 4jj>wi t • ' (> J5b 

,j»ajjUJlj k_i«a<iJlj "ijljjJlj jl 



UjjjUJ LuJjJI l_Jj£JI jlj yJS jjUl t(Cjljl. A>.ll Luljill (^jjljill) Ujb5 £>ljJ (\) 



jl OjJlS Oj.iL> <U3j5 jl i-jjAC <ij jl 5ji> J Jajiiw jl (jLi iL£j Jmj >il"jl> Jl5 Cjjlls c <LCjjjj 
<LCja>^ jl <j\yj>- Jj5 (jj ^uAJ jl 0jL_< JjlLuoI jl CjjJj jLc jl..,fi.'u.,nl j I LkiJb Jjl5 jUp Jjtu 
«-bj^5 <U*^> jl (jjjui 4jj«^ jl <U>ljJw "Ijia-C j >— 'J-tixl t-L> jjj jl p->ljjj ?' J> " J j' J 3 ! jA? 

: IJfL&j Lfl* (_jJLxj IgJLs ^Su J Hi*.!** LjlS i*jl jl j^J jl <5^> j j^c jl 
i> JL> (jL. £>Suj "^ jl t(O^IL>JI dllj° (jj iLJJ -rJUJ j£j J^aill lia j Jjbvj 

jj£ iOjIjSlJI Cj^!l> (jiuo (jj ^yLi- Lc JjlJL>JI oiuo »Ul Mj^JI tSjlSJl X~bj O^J^ 

\ CD^LvJI dib (jj Uuu olol jS'ii iaSjlil 

J>\ V~^ dfcLP" 'Ltf" o 3 -^ V ' jy ^ "\ • V »lc jlj^jl r/-o jj _^sliu_i j . ^ 

JL>lj fjjuj j -rjLtw fl CjuLLcI J3j t <Ll>-j»4»j JM>- jjjLlI e-j^i Jlal! OjLuuj ■t-Li.-j.o "LiLAj 

,i±jjL>JI dlli! aj^jZ) 
Lfj cjjli ^Ujj. jL>OJl <5jL> j ^^aivi <\ « > jy <Luji>JI LSujjL UI_jjw j . Y 

^e. j^jJJ iJja i^flaJI tUJJ c_u-u a« « -^.j (^aivi V « jj3 ^"U »U T 

j t_ti£ JLftl j Ojji-I W ^wj oaiui *\"\ jy \W\ »U Ijilil jj C(j^>J^I 

J^ 5 ^^.i^ bJI u ^W j ^y.J*^ SljLu j (jjO-jilil (joj j^>L>- Jay~> jl>uj .pJ^JI o^SLI i.«li 
ej*i^ d«J Slj^ 4 Jj -^Mj TJ^ ^"-^ ^' 'J °^J ^"-*" ^ cJLa> Sj«iL» SljLil «-jj 

. (J^wUlW jjj-wjlj <Oy^Uul 

jIjII (jj (jULl v *lj^JI j ciuiibl Sj^-ill Jj^jyij <SjL> juuj ^ c >A*\ »U .i 

^ • • « <> jj^Ij ' JjLJI ^jiui^Jl jLvj^I j (jllsj-. 4JL> \ • ; • * • j <-i.u :i.°i <. 5juill 

(jlcl La^ <JJjJ^I (j-J 1 ^ 1 <> '/ V' Jl oUl*i^l c^yCul la£ tbjji »_j&C j l^jLio ill» 

■ o>.V>t oY« oLpo ^jjj ^VV »U (_5jU£JI j_y> j (jljjt> iijbv .0 
5jjl5 l_j_<i ^ybj Slij ^oYY (_«JLVj »^\Y »U Sjj^SJI dllullll IjJu, <5jL> ."\ 



jl_S Liu . L ^a.V.,.j A' ' Jj~ Jl AJ/-JI JULfll jliaS ajl_u (Jjjj \^A\ »U .V 
qLUJI (Jj IjJ j a TJ I uLu V' 'J Jlib^l jjj i»,$in,'i J-u3 i ' * 4k>j_j Jl*j t_il>o bj- u . J ' i » 

«-ljj>- 4__ll Qu»j»e ^jJI qULvjJI i_i.u.i.i ^-o^J I QujijJl Jjjw (jL? \^ i »Lc .A 
Liu .BJjJjjl J Lct>. (_^a>v»i ^0« — \ • < (j_u alia IblkuJI Ji ^X o QJu-l9| ^lll jILlojI 
<> jj5I 4cI>lo i!L> WV> t> J~"' (*3rfU Quilt ^jJI QilcbvjJI Qi^l> 1- LU . Lt Julfll QtjiS 
(jJ-aJI QU_> icbkvo i!l> ^AVV (Jl^> uuALi £>rU_l j qULvjJI Ul .<_>_>_• d>JJ^-o \ • 

qaJS JjLJI "llJ^JI jL^j^I j 4jI>l<) 5Jl> \M^ dJUusj .Slsj 5Jl> ojj^L \ • <> j— <l 
Jib v jjj jSSl ?^>JI i> q_j*j ^1 <ulU!l LuLa^^I jjjL«jJI j^j -'^j oni^-* ° j^jJI 

Slsj i!l> ui.n'tj (j_jjl» j> jj5I jMjJI l_«J5 qLl'u.».-.l"JI qI>\ jl^*JI ^1p j— oJI . ^ 

]( -_jllj Jl_»^l <> L»jj5I 
lIiiI) iQol_> \y*j\ i_ i . u .i. i >>oJI l_j!>u1 (jj l_9 jI J jjJ jjLb Y • ; • ' ' £y jJual . \ ' 
<jjjl» (^) Q>~l' JJ<J — *J iLSli (jj Uwij i_i.l-.i-i 4j5 joj^l 0Ju>oull qL> 3_jJl T*ij^> j Ai.^ 

J.o.'v.; jLLi ajl_j i_ i . u .i. i j*jj^>- i • « jjj j^'j *l*j ^* ' ' '- ' ■ ! ■ '"' ■ '* ujjrf! JUui (j • ^ 

.Y« «i »lc Qujjiull SjL 
r jUfil i_Lu.Lt <GI »jjj5l jLSuIl 4__» j ^Va aU J_l> 2_xj*JL_1I q-jI_j_I jj . H 

JL>J| wUj t> ajlftJI Juxb>JI je—JlS t L___w jlj j qU1_u3 j _JJ (Jjl 4jJllL> JLs- 

_J3 £>e r<jjj <ulol *^i J5 jjj 5_La> ?j-j i-t.l^i.->.fl p5 ^ • l^Jjuw Sjloij i9u_» jjj 4jMUI 
(_5j3j Qiblc L_9jj>j »iJI j jio ^ \Y jJU^J fj-* II l_L»j jl tl;L>waJI (jj Sjjj5 jl_:l 

lJ^U^j ajJI j j-w io iil—} jl«L>JI »_5 Iujjj j (v 1 " ui^") 'j*°^ Vi^" Jj . L^-L— i L 
(jjui>JI Jjj>JI ^oV — \^o"\ ^jjlc (^oj Sjjill jj .j-w V* lfi_c bjj^' J— >i pi* i" 
^Jl_j^- 4jjllL>JI JL^JI jj£\ jjuc jjub Lol'lu .j—" V — "\ j-f-ii u^— * j p— ^ I— ->^l j 3j-dy 

*jjj j-lo ^ * • • I. $ '! . •> !— j »j 4__T ^ i ^ 

»ls JM> La>jL>_jJ 3jl>lIII ol/iiyi j qiIjIuj 4jjI> "\,VYA, • • • -j jjl> U dJt_- „ 



/ ^(jijSi ijjl : j 2j ;^_Jl Liijij <3l) o_jj li jj »-, jb .Si _ >o o <= (^) 

.Lj^-Jl iu^Ul Lu<_vJi/htlp://www.ascssf.org.sy/conf-falyounl.htm 



■uv 



Ojjhlo Ojl_j5 / j-iac £jljJI J^ill 



Y.^ (_^lj^>- *i)Ua 0^3 'jX? j 0j^ YV" (J'j-* violj>JI »i» *LaJLS" oijjLvj .Luis Y- «V 
.Las ILJI dill) cjIjLuJI v±jjl_p- t|^> Slij lib- iY,"\iV J>\y-} ^M 6j^» 

tlaju>jj SjlsCII ol/ijJI j cjIjLuJI cjjIjj* j .»l.\k.^l uLoljj*. jjlcj ^^^Jl dUiSj 
(.t\,M\ aY> • « »U «Jj Uiu M^ »UJ M,VW 6^ J 1 ^ 1 a^Li^i^l jjlc . \ 

.'/ « ,Y+ CaAjj Ojljj <U~UJ (J I 

j»Y««« j»le ^L. Uiu t r,YrV" j»m^ pU «Ju J*y^\ ^liJ>Sll .Y 

.'/ \,0— UjljJu (jLaAJ LujJu (jl tV^AV < • 

.'/ <,V+ Ujlaio SjUj li^'y (il cv±jjb- rv,i '^ j»Y< • • 
cjjl^ Uiu tdjjb- "\, Y i Y, * * * »^^ »Lc cjjl£ iljla jji »bk«ol cjjIjj*. .1 

.'/ ^,A+ U>uu5 SjUj i^Jj til iv±jjL>- "\,Vo"\, • • • j»Y • • • i»Lc 
*L> Uiu ^(^LijjI yijj i,MA,« • • (jJl^p- ?\^W pLc (jl^JaAS <L£ill j j_^All .0 
.'/ Y,r+ Ujj5 SjL.j ~*u~j1>\s'\ ijSjjiljiji £,YAV • • »Y ' • • fU 

• ^ J 1 J 1 ~ 

.i«j-alll CjIjUI JM3- CjL>L>)!Ij CjUsi^JI Cj^b- £>jjj ^jJI JjIjj>JI (_>i«u dJls ioilil 
J5L& al oCj L)L>waJI JjLCj <±>j\y*}\ JJLC ^yjj^uVj AjSLxv^l CjU_jJj»II yjjj oLjjI Jjjjxll 

c^jLSj^JL 52Lall cjIjSIUI ^jj|_p- (>Lju5 ^ aISjSII ooaj tiujJI iJuJI J!5l>- ojIjjLLJI 



m 



'LjS^uJl col_pU=Jl JD ijl^p. dJJJSj I^UkII 



Year 

1942 
1943 
1944 



(1) http://www.car-accidents.com. 

(2) http://www.airdisaster.com/statistics/. http://aviation- 
safety.net/statistics/period/stats.php?cat=Al. 



Accidents 


Casualties 


Ojl^pJI JJfi 


LL>wsJI jj* 


2 


25 


13 


109 


16 


127 


■\ 





13jilo &j\j5 1 j-i* (V'y J* 3 *" 
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1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 



23 


184 


60 


756 


68 


969 


71 


1013 


63 


998 


51 


987 


58 


857 


44 


680 


57 


853 


47 


645 


51 


572 


47 


802 


58 


832 


55 


1027 


58 


963 


57 


1331 


53 


1290 


69 


1731 


50 


1117 


45 


1016 


49 


1007 


52 


1332 


59 


1284 


60 


1360 


65 


1560 


72 


1519 


47 


1423 


72 


2378 


67 


1981 


58 


1968 


53 


1185 


55 


1574 


58 


1638 


62 


1253 



in 



OjJlw *->j'.^ I j~** /VLP' J"**" 



1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 



74 


1833 


44 


1198 


41 


897 


37 


1184 


35 


860 


37 


644 


43 


2012 


43 


817 


43 


1106 


57 


1124 


65 


1546 


44 


700 


55 


1143 


57 


1541 


52 


1143 


55 


1475 


58 


1208 


56 


1828 


48 


1268 


41 


1206 


46 


697 


40 


1100 


34 


796 


42 


1106 


30 


696 


32 


450 


1 


6 



i3jil» OjIjS / jit* >jIjJI J^siJI 



lo< 




)l^> Jj-olil! J3-JJ ji Ijjj! U IJIj 



JU1I j OjljSJI <UiLu 4jjliu 

j ^p-l^jJlj CjljUaillj CjIjLJIj CjIjSIUI 

jjjjjlj Jj^jIj <_j£1jj*J|j i_ijLS*Ila (jajUUIj -^u^LlJIj (jSjjaII CjI.o.>.^.I dlljj OOalxj 




Iju> Sjjjtf oLl^> t>**/^' u&jiJI ^ 



\0\ 



A3jil» ^>j'jS / j^* £?'j^' J*"*" 





Uyl ijJuS oLmwJI <Lj£jj u^jUaIIj <^*^l oUJ Ijbvp 





BJyJtf bbbv^ pLuaJIj cJjJJIj J^w^fl^ 4-jjjflll <UjjJI oliljj>JI 



Z3jil» OjljS / jj* g\J\ J^iaJI 



leY 




^3JI c5>Sll ijljSJI £|jji J5L. iaLoll oL5Lx>)ll lz,L$L^I ills! LuL&i L> IJIj 
j^JI ^ l_>Lx> jl JoL> Lo jjlc I^UV Ju (jl puSJld Lft^ju J ^1 dUbj J-oiJI LIju J LaU^J 

. a-Jn.w-1 ( ^1 4i)b "^1 SjS ^j Jp. "^j tLjZ- 

t> uy^i J 1 ^jlill p^jJLc J>o LoXlC "i\ a^jj ^So ajju (jjlwuj "^ a^JI j-toJI HSLio 
Ai) (VjPj-alj 4 5LI .0. U1 |>^J JJjj (jl -^J ,^1* f» $".!« ■■ " jl f-fJjjLb <jb uj*"-^ jl ' i*H" 
p-frJj5j j^oA (> a^iLVjj | >gy> . 'L; (jl Jjuj C(jj_^Lall (j« (jJj5LU sjiA (> LJXvaJI <jl] Jl*j 
°- i * ll«*! ->! JL«J AUl jJuoj .«AjjlSL»j aAjiSj »J>Jj>w>-j a^jilaJ (JJ J ^S! f*ljJ p frW^'J 
L T JJ-aj (jj L_o5li*JI (jj (j^! dDj Jjjj tLZjj.i5Li.itJ I Bjj-> J 4iL>^iw 4jjL 4jj-tuJI SjAUaJI 

: lzjjiL j-ioJl 

ju 1 Si ^pt ji -^4^ lift ji^lt iJ (>^ii Xtii i^i LiUiiT j i_jl4=3 fill > 

: JUj ^Jjaj (jUaI Sjj-< j jl 
■ ' i^ <*£?*$ j] 'p4^f llJi ^ijjt 4J (>^ii 'ill Ijpi JiLl T^ ^ jv^ii. 1S13 }> 

: JL*j aJjaj ^ Y ij 2I trL»ji Sjj~> J tL* to dD jij 
^ jsJlo aI^ IliliT Uis ll/ls }l lip li jl lA-i>J lilco jg=jT J^lWT Jj^i lil) ^ 

4 Cp ^Ll^A*-*^ ljit> li jiJ/lIiJ^LiU'JS' AH^» Jjlipju^JJ ol^= 

: 4jjj5LII 8jj«JI (j-ij j Jl*3 aJjS jl 

|*SC ^1 ST ji LuGi; ^^ ^41 131 j^li ;TJvi oL; ^ fe-j j.iDT Gi 'if TSjj, > 



i-SJLiJfc ^ ll£^-l ,jj Alai-j Ic-JvaS ->4jjP Jj ->tJlj JJI Chilli qa Jf^s^l^ v-a ^Jjj ^> 



j^ ^jiiaklt Ji=Alt 







,3jLL> <±j"^j j (jjiu 4JLLJI Ji-ajLII <jj l^j rvpv. ij' *>*M 6^-*rf (_c*" ' L: ^7!-"J' 

: 4_;JS>y>- 

OjO. " , o LfJlj J-^JI (1>« (J£>^Lil CjJUX> Jl9 L^claji i_3}lX>l ^ic dj.loSJl (jl . \ 

1 ClJLLi La^j LujJI (jlfl <ulej t LgJu (j^Laj li-J L*-u^>- Luia toloJI .IjjJLjIj 
al OJLol JLb UaJ L^JlC (jaJL>lj Ljul (j.J.'ig.uo (j->oj L^j5 jJl~ul> (jl jj lio (£>u~ju 
'<jj£ li» JUu (jl Jj3 i L^»5 La! 4jut IjljT J^u (jl III J^ai^l <j* 4j\j t^^aS 
. Uu Jl>U J5J aalL' v . J I jJ-oil »A di&lli c , «.j.in Jjmi; ciiojJ jl 4Jjjw 
OjL>jil CjLi^I ^ys iJjLS' (> jiSb aJi£ Jljjj OJjLgil 4jS|j*j>JI ^^1 jJ^I (j' -Y 

. <ujLJI Jj^oaJI LU cjIu U5 4j5jjj"i!l 

•J-* - ^ jl J jmm ij&Jsuo al 4jj-iuJI ^jjjLiuJ _£juu i_3»w w/b aJUJI (jl ,V 
-JojLj i_juL> jj ^ic i±jjla£Jl C laji (jj oli^>yu~il Lo J5 .axj J-^icJl IJA J k±j.l>uj 
jl t^-aivA)l Liuajj yiuS LxuL^J 1I1— 1 l (jjj-* 1 Lo (J^J po Vlo^ "UjjJVjJI LxuL^J <j£ j-^>JI 

cjL'iyi »aj| JLc a<L>j' ( _ s jJI alfilj «->wi^l LjjLIjjw^I 4->lfJ jl t»Lc Jli. JUJI ol^j 

.SaSjjj^l 8Jl>oII 

4JuJlj (jljSJI (jj 4jjL^cl CjLAoj) 4LJLk (jj-i> ((jL»jJI j*-') LLli^ J bj£j U5 
(jIajJ ifiUI »L5 JUCa JjjS (j_jSow ixC^o i^Jjl_J^ ^LiA (jl Mj^JI <jlj2Jl <1>^ ^ ^' (^.J**" 
L^ilJLiJIj CjIjLuJI i_j|jJa«^l tjjuujjb jl .JaJb Lot (JJ^JI '^'-tf-J ^^ O*} t aJLxJI 4jUjJ 

(_>.i.o... ' . J . H i_jljj3l ti—xSlaful jliulj »i>JlIIj (_ > .i.o,.,'jJI jJ&J 'Wv'w' t~»Ajl>J I ^ \\\ UjS ^Ji-ljjjJ 

JjjjJI Sjli c L&jj^vij 3 j'- > ^' jj> ■" c v«aJI jULiJl t jjaJIj ( _ > .i.o,.,i:J I iLiullj ij£>ji\ {j* 

.(jL>jJI jLiuul t LftjjjJjj JLuvJI ^^oj t4ialnJI Jj'ilyij (_>oj^!l ■y-j tjjjlijjl J^>ll>.|a 

j-cu*j j51> li» (_j«j^jj tdlJ UuLlSJ i»jj5UI tSjLSJI JjJKJi Lf>._^i J_jiaj ilLdl (j^j 

Jalilll (Jjju ( _ ? jJI jj^aJlj Jllw^l (jj ic_a^t>j JL; LuSj JaAS JLlw^lj jyoiL ilbJI diljJ 

; j^u>j Jj.ti; B^Lcl 0>»iLi«JI 



t(<j_jJI 5JuJlj yljiJI ;> Ljb>%cl cuUuj) 4.1 1 <j*~z jjj-'il ^_iUiLII t((jU_}JI ji-l) \±>\z£ («->-Ijj (^) 



<U}1»aJI ijLfJJI / ji«* ^>ji»L>JI J*ai)l 



10A 









•vol 



<Uji>i«JI "IjL^jJI / j^c u«wL>JI J«aiJI 
















<Ujj>*JI <bl^JJI / ji*£ ij*al>J\ J*aoJI 



iv 




mSam 








(jt Jjfl jjLi^ i'Q'V 1 «j^all *fl *^ ,v o^JSjj (^1 jjSjIui 
Ujfl ^fyflj LaOJC LulgJ ^iiajj ^ jA&l JpUfr ^1 J jaJj 



•m 



«Ujj>^JI 4jL^jJI / j-i»* (>*#L>JI J*ai)l 




(jjSU jxaJI JJ-1}J _J-a^l la^Lafc (JuaJjI ■»■ ; ■ "■* LaAJC- 
(JxSj aJ K—ijin-s I) (_)■ -"^J (J i) o Mill (j^J 4-ilJ (_pa )VI 



<Ujjlx&)I <bl$JJI / j-i* o-wL>JI J*ai)l 



nr 




^IjJ! ^ l^Si&j 1431J1JU l**j Sj^Sj o^> Jl>» 



nnr 



i»_ji><*JI SjI^jJI / jitfi ^»i>i\ J*oii\ 







Uifii.ri tela jiinitf Ujj^.Jjj Ujlaiilj AjjUJI JUaJl 

.fJlxl! f I4DI -lit 



<UjjL>i«JI 4jI$jJI / j-i«* i^wliJI J^iJI 



nni 



JL>JI (jj vj*^ ic* ^! JUJI 5jL^J Jj* ,_jSliuJI ^oajjjsLLm jj' oa*JI Jj*j jS 

J-i-lj oJ (3-^- Cy> Jyf-y U ji cLaljJ J (>>-Jj s-Ijj-JI i_jj2i!l J-i-lj jjjl> Lc i±>.l>uj 
L^Jlc LjLj Jill JUII 5jL^J jjIa* J jjilftlll Jjaju "^ L«lu iejtaLiu J i>>oj (jjjjfLul 

.5j«J>L>Jl llo&ic l.g.uulj Sj^Jail 4juJIj Mj^JI u'j^" 
4-t>.j j »Uj aLo>- jLiwil JwL; <lli»- koltajuJIj JUJI 5jL^J Pyoy. <Ul£j 4wljJ j 

:<ua} U Y « * n/'Wyy pijljj 4jII*II 55LuiJI J jj-ilLI t (JUJI 4jLJ ^1^) 




<Gljj/Lo jj^l (jjj tijjLu^U ^ItjJI dJjiiil J ijUujj^JI ajaUII (> BJL>lj StjjuJI)) 

J (JuJl t_>lk>JI (jl 4JL. JjflJI ~-aj >"!,;■>.; BjJLao t_9^ll>l ^U ^Jl V^* 1 " J ^J*- 1 

lia jJLe St^jjjJI cjj15 Ijlj JLu^ll pijljJI J^-'jJ <> 3L»-jj (j I j i>_5^iil li» i> J->^> 
jjSi ^a JUJI <L>L>i It-^y (j^ t<u>L»j}U (Jy-JI v^ljillj i-jLL>JI j pjxill <jj (Jjj-J.1 
j iLiib ci>li^li>l «j L^jvLuI jllcI jJIj t^iLu^l pijljJI j iSjliilj Sji&II kZ>l«-jjuJI 

(jSLoJ '■!>■>>■■' t^JLsJI Ljj-aC Jlj r>JjljJI j^i J-M t 4_j3»jjLlJI CuliluJlj djULuflJIj ,_L«filjull 

.^i^lli-l ^ic ijjLu^U (JyjJl cjljill J JUJI 5jL^J cjI^jjuJ ju>^ t - -*^ Ji*^' 

U^jJjiJI 4juA ^JLtf (^JLftjJI Bj-aC jl) <LLfc»JI 43j2*o j JUJI -\,. t ».-».. u r-J^aiH IJA Jj 
^JlajS j^JI j^Jiu (jl J! 4-ukV jl j-i yu ji>- \^]£ SLaJI liu^- t(4jJ>jSll ilsJI jl) 
j-aC IjuuJ IBjlc *£_, j^JI ijL^Ju (j^JUJ (j'j -^ "^ (J-^'j J~-Jlj J^>J' 6^ tSJLiIliJl plj^aJI 

cjjIS L£ — J 3*<5 ' 'jJ^J '""■^ Jr 13 6^ '— "■!■» U^ lj_jjj "jjlc 4jS uJ>j "il %oj j M t.ii jl)Jj> 
.tSjjSJI ioUSJI fjjjjj t«d5 (j_j^Jl l>« bL>JI 5jL^u IjIIjI dilj oj^J i*> — 

»±u.->..t JjSjuJI v^jIjl>"^! ^jjufij <LiiJ>U 5jljj W-WJ (_jrfL«l jjiff JUII 5jU>J B^jju o^jAjj 
t_uj3 (BtijuJI) (JwUJl (Ju^ilj • • • J i) ^ > oJ I i_u»JI Jl L^Jij JAAjII ( -i>UJ i-jJjSI -ru-aj 



ij^Jij (*^j' ti' '*Ji"J V/J t («~ l " W^J c 1^ llH "^l J StjjuJli ^aj^ill »A . .l > j L<u <(JLaJI 
Jj3 ^jj-iJI <>£ J^*")" (^H^l C^^l J) LfcjiLiw <>_J . . .<G3o. Jj3 4-> _^l>I ^1 jj'i'b bJuj 
4->^>Lo Sj^a J J- uU- J I <L;Jj : Lfjb Ss-ajjJI i_sL>j*J (j5o.O tdilj (J-Pj • Ij**^'? 'jj^* - ^J 

. (_^3jjiil lA Lai jUjj.'Vo Lu£ Clu^-Ja <Lu.;J-;a 4flii,">..'i,o 
Ju ^ ^Jill (l u I L vJI) _jA Oi^dJI <uLe »j2j (J ill ( _ J L/*jl (jS^JI jl StoguJI j Lo jk>lj 
(J, U . " ,.,.i. l l) 0«-_ajiII Cj|jJ>.|j Jj^jUj j-giS ufl C L^jJIjL «-^~i (jl JjO Ijju (jSLoJ *ij C IgJWJVj (jj 

<u>ojlj *jL9a. (j* >-^yJ-> "tJLSj L^lc liyjjvJI jjjjj tUi-i ojjlvjj Lpv-u 5JL>- L^JlSj 

L^jL>v^3| i t il .i i . " — L^-jS Lo jki-l li&j — Ot-^jjJI (jl tijo'-fcJI sift -lc t_jUjjLia .}Ui CjuJJ*. 

.L4L» jjlvjj (-aji*' *(-i J^ <jl ->! 'r ,_)jtaJI ( JLc Sjji ^1 L#j (jjjj^ilj 
Jlp JjjJI ebOl j Jj«iJI J_a^X> Lo Ijji^ Jj cojUalJlj <l> p,jl.ii"ll yj ju ^i aj (jjj 
4JL>^c SjLaj* ^yAj cdL~«5HI j (dbj^l) t_i*i «j ti>ji>- Lo5 LoUu ScjjuJI jjlxii f , '^- , ')fl 

liujjl j^jjk baij-J (Ujj^Ji Jjj) 0JL>JI| Cjb'iaJI (y> 4_u&jj>JI Cjb'iaJI JjuiuJ 'iLaJi CjJjloI 
(j» H L- f JI <Jj CjJjJa <^Jil (jl LajLLo 4jji>^o S 4 WJ ft g jl & J=u~«J LUJ15 JIA9 ; JawaJI 
aliujilj aJSjj^JjJ Lo LojJ 0Ji*Jb 4JjJ>-j AxC o-uSli IjviJl JJ »Aj!>b (jj ( JjaSiJ I \ja5) 

. r> ft' j I C 5 JnjuiiO StuuJI OJA Oj yo.'i,...' la . . ..ij'ia 

Qj5j_a5 (jbyt>) j .:^ . ' - H ^L-k^I jjUII dL_»£ll Ij^c <jl y^e ^jLJI (jjiiJI j i_sjLojj 

J_a£> (JJJIj taUlJ^I Jj».| (> JuUJl (Jj_»U! 3j_j5) vilijSl 0_^ucl3 ^so_»Jl3- <> 'ijL-juoiw jw 
StjJuJI I ^Li J Ld lj ... ijUjAJI CjUuliUla JjjJIj AcJI 4jwj (t-J*^) L c'- C J yvi~' ^! :Oj5J=uj"il 
t <L>L>v^3lj JJJj_J^ J-o->o (Jl 4, 'uU , . J I _JA 0«-_4JiiII 4j Cjj-ij (JJJI (j^aLJlS : <ULc L^JLuoUj Jfu 
(JjivJI) CUuHJ 4jj_jjU( OiLuLUI Lol t p g .; 1 g IjliJl*- (j^ t_S JJt JjjbJIj *3JlI| _»A (JjJlj ACjJlj 
..dJjj*il t_tCi L^aS oljj Jill Jj*il Sjll OjulSa. <Ow JJJj_J^ L^JJ>Ja-al ^jJI 
4£jjJ*j »Lol tjljia^l ^Jjljlo icjyJl dbj^l Ljysljiol »j-fJJ' (j' ^i^ L&i A ^'^ 

dJUft Jlhj aJJ-JjuiJI i* Ojjill p.^."Li,l.j Se-^a^uJl (j^ ^ Jj9 ^Lo Ql»JI (j* Ju^J ^ (^JjjUil yj 

.((L^jS j.j5aiII ^JJ> jl 4«jIa1I ijj, OJulS 
; J_j«j5 LjJkjju Laj| Lcj-aJju^U (jl oUj »L<j>- jLxw*jl J-aSJj 
CjI«-^ju3 ^ ''JJJJ '^^ U& A $3 lS^*" ' ! '^ ti^ J JJ^-" '^tH'Lj- 4 '' "W 3 ^>a-">-'V-llj)) 
li-b L^j£Jj cLjul l-flo _oJL>o *i Oji>-l jl ioLub Oy*y. ^ -^ 6i^" 6ii J ^' o^yLalxJl 
^ 0, 7 , ->- ,JI jl (4j^4«flJl) (jj'j^" 4-k*J J! Jj-ajJI 'I.J.O.'i.-*- obvJl j i_uoj Lfl5 'U.I-' A .o CjLcL-3 

».« x >oJI Jl Jj-ajJI ixoi>. ^yA (j-SjU Jjl5 o«-jjJ3 tioLiisLlJI J5 (> [JL>JI (J lH I 

.JUJI ( j£ 4jjLlujj eSj'il (_>ai>JI Bjb-4i *Ual>- ^» (ij^l T^L^' '*>i"J ' ic^ W*^' 
jLio *i ^^^9 (p!jLxJI i>L^J) (j* LobjSjS (j.Umi.'iIjS j^w'il ijSjjj^I jSlaII Otjjj Lol 
( cjj| (Jjftll (JJJ ^ivjjb' 4j3 flj^Jla t^cL»A>-l (JjL^uSl L^Cj«i>io (jl pjj ^UaloJI (jj Qui 
4_aij flJjuj ^OJjvjJI (jl (_5 J Jill dUb (JJJJ C 4jip oJaj-Jla «jlL>jJI n-iX'u ^JLc Ojjjijl .^CJL) 



<Uij->JI -jLfjJI / jits. ^^oUJI J*a_JI 111 

SjL_- J ^_ l . -> ,. u ,.j Lo _jAj Ojji-^l (JjaII 4j>J__s1 flj__JI 4_>L^Jlj ,y-i>- J-U-u Luuljj t <tj_>lj (j« 

la* J Js".! ^^ic bl_v <aLLo. ~jU>. 5jJ>-^(!j ioLiJI oj__9_q. <jjLo <<JI aijj t^ljjLojJI 

. ! LfrfliLvj <> Ju "-j l l_jj J_;_y "_ <LojJ»- <U-uo j OtjjjJI r>J=u -jlfl t fl^-oll 
Jj>ljil jl 'iuJ>'J\ J-^>IjaJL JUJI 4jt$-u (^LCu ^1 4^>U>-j CjUjjjJI J=ujjJ Lo IojIjj 
U->ojjJ (_-!> jl Lfli&x. " ±S.y> j t|j__ (,(»Ojl_Jl (> 4j_J| jl (jj_ <L>L$J) frljljJI j iJLtu'-l 

cS-JJfj (^j^JI eS J >f_Jlj ^ ., -v . uJ .I jSaII jjjLw dllj j~«L> (jiuuJlj t Lflc *__-ljJl cjj-oJIj 

4J 4_u3 "_ 4J| <_£j l<Ji_a_ 4_uAl <uk*J_a. 4jj5 — <_JJ^!l oiij i_oL>.j — J__>lj_JI OOA <j, ji>o 

. >- ! ■ •> ■■ ' jJL jlSI Jxio. flj^-l (>jJI p d-- ^ * u! ^! • ^'j j 

(jlSj l^^-vj-JJ jSaII j *-jl 4j_J"-I 4->t$_u 4_>j_JLo JbJI LLfj oUjju Cjj^i jSj 

,jic JUJI <L>t-fi aj (>»j pt~^l ' J ^v ^ <_S-JI "(>»ia-»Pjl" (^yJ^JI S^jjJ Sj^-i Uji^lj l_Jjl 
«j JjSlI 4_j}UI 4jaJS!I Ll^Ju JUJI Lt-p ojkjji cukjjjl ll>o,jjj tJjSlI 2_j_jSll ^.jj 
oljLk>JI Jl L^lo cJJluI (IiaJSi LI^Ju JUII LL^J isLujI Sjla) L^JI -_JLeSllj 4_ulill 
(> ji& j cjl>Ij SjSaII oia <jl jKijLxll -_u5 Uujl>o3 c ILu^L-^ll 3jLa>JI L^JLoj <j_y>-^l 
•U)!l £_.> L» cL^jL^ <> JjSJl Lj^J! 2_j_jSll v I_^I £0 ^^L.^1 JUJI <-L>ji 
ooa SjjL*^ (j£ < — i-iSJl" : <Lll_iic &\£ UjluaJj I.^..A->-J i__Jj~> ,>c-ia. Jl L^jSj "^L^.uJl" 

_}Aj Sjio^JI J-aiyJL oUjjJI j JUJI LLtfJ Liu/- j>A j.yja Jli» <j<u . "< «J^1 i»Sl 

jlji'^l (>c >t i .>. u tS^i.1 4jjj5" Ljj <jl Jl. JUJI LLfJ ok^juS ^ L5 -iIll ^Ij3^!l j LijJI 
(..i_«Jlj SjUj ji-3) i.jA^JI .ISjSl 1^ lu." j^ill SjJu^JI J-oljiJIj toLJ^I <uJI LjJ »^u tiiJI 
(^.Lo-^l (j^i.'ill ^> Lf^a J^>j 5jj|jj| -lajj l$Jt3 L^.,ii'. j L^l U^!j ^ L^JI oij 

• ((ul^L. 
: Jj2jS tot-^juJJ j_pJI j. - }.,.ii.'i.ll jj-jLj— cJ.jJr»jj dJlia (jl J^>jJI -^Jjj 

Jj p , ^ . "L-xl , ^ . l (j^wL-Jl Lffliijj t<(J5 (yLiJ^I pljljJI j iLalillj ioi^JI 4o-<LuJI ijjJJI 
l> L^J li "LyLw i_9ljLAlj jJL^lo JjA^o J* I (>» dlljj lOJjjfcjj <j5j J (jl U_j£jji>-I Ujjj 

^^Jl Sjij* u^ v 1 *^ \-&Jj£ <> 5_}iL^=>l Sj5 juO-J; .IfJIj 4^>L>. tejJUJI JjUj *wlj jjjLj 

. 4aj Ljj^i I l _yjSLU I (_5 Ju '— lull I OyLoj *J aj la (Jtt.0_-v.oJ I (j_; 
^»LU SjjUil -J, 1^9 j "tJj^JI .jLft^JI JUC" jjjSJI 4^-^kj Loj -JJj JaxJj;; U5 

j_pJI jj--i_Jlj Ja^ojj Lwl S«._jj_JJ ^j-uj-JI v^-*JI 6' (> 55!^-JI 4jjU-JI (jL; J ^l J j_---^l 

Jjjuc _iA L^Jw -jLcvJ^I 4__oLi- 4j -va llj 4jJj^JI j -jLks-JI IJA Jjjuc (jlj t^JjjJl u _i.UI 

jUal j ^wjlj jJ-Ti jLu. j ^^JV JJ~>^ J! *^J-><JI jj^ f-^J to-uJJ j_pJI j.>-Ull 
(_U3 Jl Jj_Ij ~jl__u 4jjj (j, — l, ^j . Jti jj ^J Ljl_x_>-I — OJjUI OOA Jj->o Lw Toj-uLxJI A-s-tlo 

.Lo B^ui (jL v J S_ul__u} a-xu (jla-USj aib 4_5\_va 

is«.^jj cjikj ^_J| 4_ujj^_J| 25pJ| <aL«i Lo -jLL>)!l li» j — -jLollI >_ib j-j-il <>j 



Jl>Lj J LojjJ t^Lai (_gjn^ ill jfulll <_>A9jJ OJlsJj 4.C. li> — 4jujjl4~o}\ — l^jl a£j (. Jj^-JJ 

9-Jj-oJ «Aj t LwLw 1 gjnnaj j Ua>J 0«-&juII 4oa*I «-^L>J > fl.'ri^t jSJ t'^wJ dJliaj 

^jJlj t, 4- i> .- ; ,. n l I "Lua-i^aJLi LS *~*j, L» ji 4_}fuu>'il OJuvjil CjLjjJI J ^jjjIj^jJI (jjj-£ull 
L ys\j>S\ ^.j.ii.ll Jjjj-J j-^iLjI Lj-uS JjjIwiI ali3 afjJ <LuljajJI ((jjJLV^j^JI) S«-^ju i_JJijj 
(jj JaawLo al JaJLV^ vfC l_u^Lj_ja UL IjluIjj wlCJ JjjK-j 3 Ji^Lj Is «Aj $ <LsluLll fj^ja 

.((isfTUJI 4jl>oJI <Us JfC.il" i^JJI ^jfujj'il ( _ r ' V . t II CfiaJ\ Jj3 

; 4jLj ciiUajuIl i_)LLl> Vli.o.'' <_9>*j3 <± i . *» -Lul j,o l . n . ; j 
—^Jua "UjJs > v ii,.i. - v.i ji>- il (jP ia^'io JfT i_ill>V. o^-V (J 0JL>.l>o <jfvsJ u >*)) 

oljj ji *jL5jJI jjlv^ r^ij^ J-'ll-.'-l I iSji c5}~ola ls^'j"' ^J^' v'-^-*-" '* s -_j#1JI /*-» J-aUlll 

J. uL" . [ I J-Uj a t <ba~ujvj 3JL> lajla bj«ij il*3 (j-uJj 4oiojlj Sj^o J Jlj* jl J^aSl <jlc 

t4a3»OjUl i±>Ijl>^I S*lj2f) <Gtlj3 <jfvs-> C-uJkj (e-olll JI k_ijiJI V^**-" '- 1 * J *— 4^'j 

.((Ss-^juU 4-ijj^ Jlj <->>.i II <jjjJI J v^*^' ^ y^.3 

: <l^3 L cx>LJI Jj2j5 oJUJI <L>l$-J cjI«jju Jyj^> j .-s^L^I r^fJil o-c bl 

ola (jj duiill ^ic aaJL CjI«-_j-uJI SJLjlo j IjjUw LjLLl> ^■ 'ul; .') ^o^L-i^l r^fjil Lol)) 

i—jJUL (jljjJI jJ>\ ifjjjL>la aJ>-!>Llla ^>IiII ^UjI iJ L^lo Jjj Is oia*j (jla <L^?L> CCjU^juJI 

^-jjLill cjjjlij — Ijjjj>vj — jJM'JI (Jjl^II Sjtc Jj c <t>v^JI <Lujj JI jJjj jj ^J>_aJl 4aic 
Cj»M~JI l,o^,j,l,c *jy> Of' (g->'-,!-c ~>..JI <Jl : JjIs jjoj (1;m!>L«^I ljaIHI jjp) cjUiklllj 

4j| jfijj (JJJJ '"(H^ <J^' g ...o.C >ll (JJg o j" "<-^J 4j>-L ^>jI JuC i_^.!.».'/' '— u .'L'v ^ic ljwl«j 

<j| jjilnoj Jj «JLuij (jjjj C(_5jj>^JI j-jIjJI ct/J' J j^k lSJJI ( c-'L | *" lS-^' <UjJL>JI 
«-IjjLj j Llj^ Ji-j (_5 JJ I "(Jp d>j ^>j~oJI" jJa (jj jJ M'J I "(_5j5L«JI (j.,. i . > ., l I ijj Jjl>^»" 

^_ilj^-JI ^_ib l lt J,t>Jb (JJ«2jj jJL^JI Ljlj5 a JJ ^jaJalu aAj ljJ*-« ^A^ O^J 4j3Ij*JI 

e 

! ! . . .7-^*1 o' ^ (jj-Si* ^ 

Lftjiaj [jJjlC (jj ^>^>-j 4j3 -eVJU 1 cLuuJ JL3.U aaj ^1 jAjJI (jj Jjy J _aJ " : Jl5 «JL«j <uU <dJU 1 

^uJI a-jlfT aJJI Jll£ oaIIj |»^ilj juu>j <U^I (j I cjjjl^-'il (jj J-**^ '"'jJ^ '— ' ■ ' • ^ ^ ^-^ 
^jjjUIj (JyiJI rO^' j 'jj^ oij^ u4£'H J > J! ^L-^^L' li* .A- «j <tlc <U)I (jJ-^ 

jji JtfiljSJI oia Jla ^ic jjlidJI *Lu j¥>^. ^J t 4Jaxj i-),*,..^,,; jjfT^lj JjUj L^ Ayi Cjl_aPJj 

.iulill 

i_i.i.>i.i..iLia CI1I1CJ Clulia JaJ CjJafilS (JJ.g.ll 4j-«3 (jjljJI <jj Jd^ J- i l.nl JAJJ 

^j| jlli*la c»jjfUl (jljiiJI j T^Jr^' <-^ J ^ <-**"^ °j.W-k a' Z*- 8 — LtS . 1 1 Lofs cjULw 

jiiulll J &L> L jjIjj j j^ws^lJI" 4jIj5' j JLSjjJI jfTl LofT iOjj^Ji j>JP 4l«JA< j (jj- 1 ^ 



(jj al»u Jj ^Uff Iffjiiw (j^uJ Ojj^-k> (jls e-^.2 (jj (jS_> U^aj l °J54^> " ^-" - t lj JUj-jJlj 

t_u5 J Jjj Lj cAjjj (jj OjluJ 4j>wS CM. J Uj uW.")'' J! J*-^ ^! P^Lj^lj 

Jj cL^ffjijj f'^"'?" i^ 6 J-»*^ j' <.l$Zes>-j jl L^ffjSj jliaajl (jjj l$j n-yLiillj ~l_>^l 

cjillj <u ^Jlkll JaaJI <> <jLJ)!l U^ J-^> <jl (^^ ^ (^1 4-->->:CJi5 1$** JjLoJI 

,u*j bjo3 <uiff i_ujLvjJ|j L*3lj <<ulff OjJuLlI diljwj 

oLjj <ule <U)I ^yLs ^jjuJl (_is_^8 (jLu (>> o«-^jjJI *j> J^UjJI J ojjjJI r^Jj p^i 6^°.!j 

t (j- .t^uv fjj : L jj cjjIj ^1] :Jls 4JI 4Juc (jjj jus cjj>I Sjji JjS Lalj Jill 5_.JjJl <jj 

C(jjluL> ^jL>w3l yj Ju ~jjy jAjj c<LuJl1I fjuJl I IfjJjli "..^iuw j <lJjj t ~jJl> jSjj 

. (i—jJLIail Juff ijj Ojjj*. <Uff) ^io Jjsl yj J^J-j (e^S- 1 j <LoJjj 

(^jOJj Igj^ (J^-JJ J* j^j) '^jJuJl t^jjjJI OJL^J oJLvj <Ulff dill J-^> OjJ_UJ (jlfj 
t^~° ;_y^" U-yiff L r"ji ?J ^J P-^jJ .<>}■*>■ <UC p-^-MJ 55jjvil j <L>L>v^>l (jj <Lffjj^*j Cj« 
lil UJ J J (J*JI) Ss-jjuJI sift (jff Jjjuj c^SjaJJ Jajj Jak> Lijj t Jjti (J I oJLvj 4_ylff dill 
*iju Jj t«-|jLff^l SlSMl Tjj3Jb j^Jjj-icoj i>lj iyalb «IajJI J <L>Lx^>i jjUJ <:IJ j Luff I 
*Jji» Jj J* LfJl pffj LJ j»M-«l«<^l jl <L> yiju U J3j JaaJI jl ^^^axll ( juJI Ot-jjjJI 

U*J Jj-<_JI jffJU (jljll ,_j^-jJl Jjx> dUj aijj Ijlrnfll 5«-jjjJI <U CJj^O U c±jJj>. J3j 

Oj^J i_^ "'j^ 1 lyJLi-j rjj^JI (_jJLc Oj^jJ-l yjJJI 4jLx^>I <>c jiJl Jl 55^*11 J i<uj^Jl 
rvgjll J StjjjJI (jl (j-ixj U jAj t"jj^l j jiAjjLij p^J jiij_jlj p . g . 'i .c i_iffli" j^jjjJLo ajjij 

^Jj t Lj5i>J jUaOJl (jj ju ^ 5jJi>va «j15j jl j^jLj^ J.A"u.i,lb iuujj' ^j 5j_)L juff ^^^l 

_^HI jljIaj dUil t <UoiJ (^Jl ^Jjs UVj_p>- Ji-ij U jAj v^" ^j^ ! -'^ J ' ^^? ^^ jL^ 
u' u*** U jAj LfffjSj 5JL> Ljj aoLoJI J L^ Jjil^l ^jj 5«-jjJJIj (jUj^I Ijlw ^^^l 

jA Uj>o i_3j^uJI (JjSj L^lffL.j !>Ui L^ffj3jj L^JiL>o CUij ^J — Ly»3lj — l,'n,'i,nj ^ 'otjjjJI 

.JaAS p. tL.g.1 1 
j (_>a*JI xjj <L>jJ>j ajLff jl Ss-jjuJI jw JjLaJl j ^o^L/^l refill vU^ Vf-^J 
^lffj cSjLJI 4jj^L/")lll CjkjjjJI (> ^jj^ j L^Lki- ^jJJUJ CjUjjuJJ 4ujjAJI 4jjjJI _^l 
1_P^ ^jJ^" iffLJI ajflj ^" iajLw Oljj cjjjl ~JJ>v^JI CLyJu>JI L^> Luj ^ill 0«jjj| Lj— >lj 

L> J-^o L> :^>viJlj _^>JI Jjius tjjjviJIj _^>JI «-ljj (jjj^JI ' i.l^>3 ^jj^Jl ^jAJ.1 

(>lffl ^ju^- r'jj^JI j^vi <> Ola Jt3jJtJf j^vi ^J t<du9li Jbu ^Ijj (JJj^; lift dill Juff 
c L f .1 > ,„ •' '■ " t_JLbj Jj (j jk . Jfl (jijl Jl Ljj^JI 5^>^Jl CH^Juio ujIjjj ^uj>-Jj (jAnJI 

pU>j totjjJJI Ljj ^Jvuj ^uJI iLoliJI ~*£j*1\j i^sfju Ioj (jjj^JI cjI:j.,vJ.I >iuaj>0' U>jLuffL 

il Jj>o (jj 4 j'uk„J i LI | <L y . Ju . l l (jl Ojlii) 3«-jjuJI sift Jff IjuOjw Lo!>LjI IjLki- (jiwJI 

jl J^?*^ u^i Lj jAj tStjjuJl ^^^ju \j& Jj^JI jw 'LuLjjJI iLoLiJIj <UwjLsJI i^j-ljilj 



jUaUl (jjj Lu (jUj^l (ff-="2j StjjuJl ol» «j JjUjJI j ^ji'^j'il refill jl <ja> j 

2 4j>ujJ jl ^y^ U"*-° JjIajJI Lilj tyiwjjl Jj<jL> L£ Lvj fL^I ^ic JjjJI jl l^JLiL>o 
j _aAj iLjl*3 <ulp OjjiiJI dlliaj (_5 JJIj <U (jjJlkil JL»A>JI JjiiJl (j* <o J-*~iJJ (ji v-?v. 
"LjJj^Jl Sj^Jl 4-$->-\ye j 4juI&>< <>a*J j Ji»JJ (4.ujK.iil»ll «LiJtf.ll) ilLvJI si» Jio 

LjLLo^I S_^>j» Lu^I t L^aSjJ iojMJI jjjIjuJI SilS" jliolj J5L*jJI J£j ,_L*JIj (j-tk-niil 

(jj_ui»J j PjLo LgJI ^LJ JLc Lu i_uj>- Jill jl 1 ^ « .;>'*" (j^Jj c -'uj-ii.ilflll (j->JI uumAj 

LJuls i Ijl> (C*^ 3 j^I >*J 'lSj-*"I J 4j* USIjofllj JalilJ j i±jj>UI *j Lis-LfljJf slCjj 

Ji jl c-roliill j K" . Vi Jj i—iu-jjlj ,JjaJ LlSI CjUmjJI dll.y <jLjj2l 4-JjlC (JaJ> (jj (jl JoLS 

j i_j-co UuL»! ioJiJ L>L*i ^jJl j^o^ll (jl ^3^1 <ulc j Jbu AJUI Lgjuij ^S)l jljS^I (j_oiu 

U1U JL>. Lule <uLj Lj a^ij ^«5)jJI (^>^Jll ,_L*JI <LLe jij icjI^jjuJI dJJb J5 j iiLfjJl 

"^1 *-*rj^!lj jj£^!l SjjIjJI (jjui> dilj JjaJ Lil Lul Alias* l JiL *i ^IjJI *MJ t_9j*J ^ j' 
.li*3l^] LlxfS (jJJj dJJj Pj3j 4 ;o"-vj LuL->] (j-u jljj^ll ^» dilji9 lOijJuJl dllj ( Jj S jvj .yAo, 

tJ3LS jl J5U oU>jj ^j i^j^iJI -tj ^->L; (J L> dilji JSill jj^Ji 5j>oo jlkiJ^I LI 

4j 2j 4jjiaJu LftaJjULUiili jLtuj jla ^jaPULiil iPJli JjJ I p g "j JaJJ p ^ a ^ (JJ UihW 'j 4,1 ^ ^-iy^ 

i_jIj^ 4jujj (_5JJI (3jjkU ijLfjJI j Jjji^ j^o^!l (jL> ^a-oJI LISUjJ <jl3 dilj Atj 

JjIa> (Jj L^J J-ajJ J^ (j* v±i>oJb (ja£j Lil pJL>j <uLc aJJI (ji-a <J_j-*<j 4jLij Jbti aJJ ( 

Ls dUj5j cliil <d lij^il ^jJI (<jLjJI ji>-l) LjjIj^ j oLuj L y>j L>j>l.i.'u,.„.l Jj^jj i^wJj; 

|»l_j5^ll ejUic o5lu15Li< (3jUL>- (jj (CjljLrv.>JJ iuljSJl (jjiljSJI) v^J v^' '■"" ^-^ 

.tijjlajjl fl*il g-1>Vi.' 
jXjT Jjh LujPl ?L>I Lj jjl f- Li IS" j ay>JL« <^>}y> {j* CjJI a-L&LjJ L* IS" -bo j 
^i4 il iLiL- Jp]^,\ aJJl^ L> IS" -,p ( ^-jLiil JSo i_ j^p j»jJl Lj Lij L* ji ^xJ jl 
i'V^j^^tP (V°Ijjj j^flj oJIpI •/?"< o^Jujj c-Javsj *— »Jl>- p // O jljSJl t_jLu^l Is 
. IVi^jLji; ^ <Jj L\Lv2>j L* IS" j^pj 4^.L*i jjj^rLp Lui ^So jl JiLJ ^s. J-*j 
Sj^ >wajJ CjUJjJIj JLaLiilj ^yi-^iJl (iJJj IS" ^ aJl~m (_jJJl IJla (^iSo ^i s 
^ LS ^ S ~ ? W*^J JJ^j (J-^'j ls^^-*-^' {^^' Oy -^.J Oy^j* j*^ 8 ' Jj>J Ji LSI La^Li" 



r- • W-r/rr ^jLu ljuji is^Ji j .j5 t pUj .i_*> ju_Su ^piuji l.l^ ^\~^, ^*j (\) 



Olo^l U L'^l L. y>j caS*>UJI a-U ^j LL~* ^1 y^i! OjijSol ~jjl" U L-b~ 

Llp c_~v2j tj^L£ ISJU (_£y ji Ja^j\ tijJ^aJ ^)aiJ bb>j !?.*Ji*Jt jT^I L^a^j 
:>LJl ^ LLpr Li fi !?(3JL^aJ ^ -y^l jy^i 01 L /WJ j^ US'- L*3 L-jlJbJl 

j^ip fl^SJl jLjS/I JfiM. jIp^ Li JJUo fi !?0lS^ JS" ^ ojil LA. r^s- j>SJlj 
:J,U: ail Jji Li J-U3 j.i 1?^! l-jIJuJI iSj tj?- <yji ^ Oi f*>LJl 

^ jlj "lli 'Ji \y% 3iil ^>JJT Ijjvllj j^Js £*"$ b>Ui pij ijillll $\ 
>*3 L/'J^'i 5LIIJI ^ J^aJl jjij ^j Jli g|| ^jlflcZi jJ^\j'j^J\ ^_jy\si\ ~<J==&* 

. .Cx^zLp fz£ 01 Jj«j i3j>J -^ (*l 

(j^jSLjj-aV) 3jl>JLXI 

J& Cj1>I L\Jloj iJjjUi 43}Uc CjuIS' Lsl <jl cJjS' c_ila5Jl lift J^afl j Uj^j 

o-^j r-o'"*" J** ("*% ^^kj^'j^^l jL^ Jl>L JljjJ Lj^i iiw *^ij (jSuu aU ^l.".u.„..l5j 

.»!>LJIj St^LaJl f .( jj[ c »ljSiJl 4JL/j (jjjUjj J^ ^' r-f' 1 ' -.' u^- 1 ^! — ^ 
a^A^ al*Jl j jJfcJLiu J_j<Jl 4-o5 j^lo li&j cs-Lp- (jJ J ^ J 1 ^ <&\ uj- 13 ^! -V 

— !?<U!>15 ^C ^IjJ 40)1 y> yjl JlSj j^j^SJI ^TyiJI jj^j eJ^y ^Ui (j 1 ^ C^^-^ 1 ->L,jil 

cvij'il cjIjo ^jX*. (3jL5o *$[ cuulS' Lai t— s-L^iJIj SjiSJI J*3 (> i»jJa*JI aIjI jiil-J 

.|.m^ j»Lc j^jJ.1 LSji JljJj Ijl.j ^Uoj^L 

.p^j'L>J> Jajja iAjUtw yO-'i,! la i_J>lJlo JaJI — £ 

.aj^lo <j*2y\xji it (ja iv>IS_> —0 

. (3^-J I >jaj (_^<uJI (jjJuAja 5-bjj jl (jftalh.1 — "\ 

IJJJ4J ijSljiaJI jLllllj JjJI j&\ (ji (|Sjl2JI ^ji-J dll ibLJI J_j^ill ^ilu j5i -V^ 
I 1 ' O^jW 0^1 *'>*' LiJI tLaic jL5 <> iij^jJI LwJbJl dj_pJl (ylis-J jjjw Ju^l Jljjj 
Ja-.j CjIJJLj (jjljfL.jj'il ^ UJL^S Uj Lftjjjj d)'-^ /»' i-ft-*> |»l ^Jj^J (»l ^Hj-u »i JljJj 

LuLi5 j 4i»4a. <> <uJI U^il U j}*j U y>j tLjSL.j^SlI 5ju>o1I oL^I <jl SJLouiJI Ll^l 



^^aie JjL>o Lwl (_>iuuJI j^ajj US ^jUl CU~uJ ilLJli t(e^ljlA>JJ 4_xJl^jiUI <jjj|yj|) 

^i>o -cj-ojj jj-o lia LoLi^ j lijSijj tdllj l!uli£ j J^15 Jitiu oLlLas (_psj^ ^j-"^ 
Lajjjl <±->y>^> >-' •>• ooj^ll dU.il 4jjj^oJI <L>l$jJI 5JLw ( i£ Jx-JI a£j>JI <j* Jj*j ^jj^Lc 

(jji*j° 15L>j*I (jl (jjjS'Jj Jj^Jlj L^-jJj;^! «-ljJL>- (jl i-jIjSJI lift Jj-a3 j LLu La5i5 
JjJL»-I I a f \n &ji~aj I j o. .■"«?.: fkjlaC JljJj J^-S ,JLfi UjJ J . Un . 'u .,,! <Uj1a£ 4_»J I jJ_j isLb Lfl>o 
<Liyw Igjl al cJajj>voJl j 4£>*jJ <sO*" ^V?" r^*i •^.•^ L 'l3^ t_y3j*£~>' Ifjl jl ?- .! ■ " ■£ 
l^Jl jl t Ijjlia *Ll» Jwill La*jj>- <j4 Jjc^uj (_pLa ^jlJa-40 jl c Laj^jj*« ». jA c <jijjJ 
4ajLJI Jyoi}\ j LlLai L5j l£jj^>li iJy*ju u*yJ oj5j J ^^j-i J53 dlL$il dljjjJI jUiuJlj 
: (j^ ( _$i t Lfl>jl o.>J d>»j Lf5j3 (j^ji Lffc l J*. i>j 1$jjl>I £># d>« v'-*-*" '-f^^H' 

.^jjiJI j>UIJIjJj .\ 

.j^jdl <UL2JI ^Jp jl dlj^j . £ 

M „ . ft 

.^pUjl>Ij l Jil> *~j&j ij* 4jxjLj 8JjJl> ol59 o^'j^' -V 
. J-jJJ!j Oj^JJ wli^» j^jjj OjJC .A 

i_uL»Jl (j-i'U j pjji! J-a* L* Luw sjjJI Ojj-j j Mj^JI <jlj2JI "J r^ U liftj 

jl pg.,ii'i| (jjji-u US JJt>JI (jUjjJI »Aj dJjLJIj jJJjLxilj j£i!l j p-fijr! c>l 4ia£jjj ( jL»j N ^lj 

j^=l« -li ^> jSxL> jjj£ !>■] iAJi-L; «u Jl*j <UJ I A(jl(j a.;..^ j>^oUl i_iJL» t^i 2 (j'j pJl*JI 

.(Y"\ : Jj>J I) 4 dp! Ojy^.^i^o^s- 11 ^J' 
SjjaJI mj^JI CsjIaU (j5".«,jfl tdllj J53 S^jjlJIj L^ju-j iwl^JI iaiLaJI UjjjLJ bjjaJLj 
^1>JI jiiL.'JII l^uiu ^1 ya-,Sllj c^l)Ull A*J (^ljU>JJ LjTjaII ,^Ij2JI) ll>ta£J 

,4a^o tS^>i Jj-^Iaj J^->J AijjJJj -dllj J^ Jj^> 4JuJlj (jljftJI 4- jaAj 



.c^jjjju ijjJjJI i_J53I jb jijIs t(CjljLA>JJ 4_ulj2JI yjJIyJI) UulOS >^l^! (^) 



3* Vj*" J < — a— *i>JL> (jLSlo Jjlj ^jj*ll> <_i.,i.>JI <>c oJL,j 4_lc <d)l L? La ^^juJI _^jl>I 

: Jli t ?j|j ^1 & : lil5 ipj&jj "ifj j^ ^Jj ^^Jl^J "if J ^IjjJI JaI ibjj : JUs -uii 
i jd» "if j jLoj j»^JI ^jljo "if J |,LiJ| jal dijj : JIS p t Jlj oj*wj f>*Jt J^ o* 

Jl SjLil li» Jj t j,Lill j (yU-JI jLi c_u~o ji ^jajJI J^>. ^ JLuJI l.iuj dllj 3-*Jj 

i_j|jjj| i_i£j_^ jjjj uju; <j_jSL» (jl ll» JjJj 4*4^1 iljAj (jj^l (^Jjvjj ISjjjI jJjIj <-LpJl 

iojb 4j>-jj (^lkij iiu*. u Yt ^uj j^-i j (j_j£j ^jJl ojjjD jjl Jl cdU5jjJI jjjju (jjJI 
t> iJjJLllj OjjjlII jj^U^Ij v_L^IjaJIj oliLajiJIj iJ^oJIj 4ijUI Jj^jjJIj (jjSI^JI <> 
J t .'. l , " - "v u' ^>"J 'o^j^l (jj v_4S"j£]| lla v'j^' j^' s - <1>jJUL»jJI cjUs_jj' oi» t«-U-Jl 
(>c ejljill jL*>JIj (IS_>jJ j (jj£j (jl <_JU)lj) vj*^ f^- i-i-^j oj^JILj nihc J,„> 
.JUuj .(JLso^ <d)l t-Li (jl tijjiJl icLJILI^il Ijlu dlljjj i_tajj| Jjj>. 
t5 JJI t_ujj| jj i_j5^£ll 4_nii ^a J^i t_uj cjIJ jUsIj p^ke t_jjj <U i_j5^£1I liaj 
* u ' lHl> o"^ <!*' fj* ^Jj-i* :JIS iSLjJU ^1 &,\ ^ ?<0£ <u)l ^j ^L* <jj| o^Sj 
v-aS^UI ^ 1^)15) :Jla ?jj :cJi (chjkju^I jjj>. 4j>.jUI cil^ L) : JUi ^ olj l^ .a 
ijjlivJI Lyi ^jic ^*>v^ ^JJlj aS'bJl JLS (djtD Si JU-JI (j_j£j (jl ^:>a.:;J>3 ^JjJI jj 
.JU-Jl ^.j^p. ^jji ^jic i«Mc v_aS"_j£J| ljj» fj\L l)\ ^jic Djj li»j ioJLloj 

Llo^J ^_)Ij (jj ^^Jj »yj| Jjlic jki i^JVj (jj y>.\ Ijjjlic Iju»j ilLJI t Jajo <l)j 

j»^5!>U (jc j»_j2JI ^1^ ^iJ| 4_yljjill ej|t._jjjj| <l>j| (jj q^ju oUjI (jjjJ ti>uj>^JI UujluU) 

. »j A >..aJ I 

^.jJI (j£J dbUjA>v, JJA^Ji ca^j-^ IJJ)):!)Ij15 ^^.jJI iJy *Luuii ^i-, v^ 5 ^ 

• °V] ((lt^-^ J^ - ^j^J a^>j^l -ill.o.j ^ |»^>jjv (Jill Ul 'L^jjj *a-uJIj Ujjjl> L^aSjjLj 

^k JSjill Ul ilii: ^iJ-b ^J5 (^U>j ^Jl (j£Jj)) : eS^JwSlI i**.^! Jj .[U-\r 

Ijj-aillj 4SjjJL>JI JjL. ^j 15^1 ^ j^Ulj .[r : ^T] ((l**xJ>- (^ l^5j j^-aill 

>- t a k >j ej^^S t-ijS')) : !>UL§ Sjjjl>JI JjL. JL>- <-Loji i_i>coj .y-^jJl SJjj ^j J^^i 

L^uj ..lS-.jji til [Yi-YV :o«] ((vjJ 1 i^-*^ ^ Af 1 ^ ^A^-' !^-^>-j ^ 'l5^*^ 
<G^ ..y-iJJL. jIjOc^I I^jI dLic liii L»)) :Jjl.j ((...LjjJI JLc \ i ...i\. cjju£|)) : UpL 

* 'i I • " C C e 

J IjU Jjjlj 4-a^jj JL>I ^jjj J nA .,.i. ; j ^-fljJlj jljuC^I Jiju~u td)jUj3l eJj dia_jj ^j'l J3 

:4J L^iLaji (>j .[rY — r^ cY^ :o>] ((<Up* U J5p^l^ <Gju 



1VT <L>_ii>^JI AjL^jJI / jixe- i^jwUJI J-<aiJI 

.[V : M] ((LajLij cdjas 
.[\T : o^] (Qj^Jl Sjd^)) j ((Sjj>JI oLII ^ i»5l5)) .Y 

a^oxj p*~aij Lg - y -C aUI t_hAg aaj 4j|jj JllP aA dUjJj i_>ixJaJl (jj Jn.;,[>- -ft .V 

^jicl iL L^JLc a£j>J| £,la <^,j| Jl jl>|j 3^ ^JuJj L»j^>j>l)) :L»j 

aajJI dUj j)) : (Jj L»Jl>j 4_jj> jJL (_yjl>Ci 2 u-uixJI aaj j 4j&iUJl (jl «-L*_il j^JjJ 
4jjllll <U»JI (jiiLj^j cLjl^JI <U»JI <j13Ijj^I tJj-iAll pjJrwll (ff—lAll 'W^-V Vj" 4-^^! 

,((_pJI j tiJJI ^uoll JOLj 
J JjUII <j£ilj idilj jJ-aili j a^_>lj<S jl>- JlaJ : Jll>JI JLj jijiSjJI -Jo-iJI JjJL; 

: L^iLiJI cjUj>- cj!>(j <jl jl>o i_>Li»JI 4_jj>j »Li 

OujA aj 4-uni^,nll CliLLcmiJ CIiLjAj )¥^i -^J 1 ^ =lC I .All ^J^-" ^*>JI — ^ 

.(Ljlkjjj) 
.(jJJ^-3 <UjJ Jbj 4-jJJiil oij'i'l ^ic t—<JCii I ^lll <Ljilll <j^>JI — Y 

L^JljjJuj Lp'ljjlL cjM«L>- y*J\ J jl— jJ>JI J Jd\ ohnJI <U»JI jl Or)-"" — f 
(jlj (jiij>-jJI ^>c (*W 9 ^^l>°) i3^ u *' " "V5»J • • • ^0*' ls*J - (JjJ— <il t— jLftj^l 

.dill I j OjjiJI <uk*j (_5 jJI JJS (jojoll 
4..,>i. r . 'i5J I L^-jLj (Jju (jj|j»uij — 4-jJi«o2l <UjjJl1I .a.".'u a,^.;J1 a— Cjj Lx_u ajjj I ~\jjj}\ (jl 
Jju CjliLo (J_rj3^J ~?«->"'-ll t_3 a\_j Jl (jj>3 4_*»iu Jlw (.jl - ijUjJI jJ»-l j 4j£_JjjISJI 
JoJaJj ^ ui-^^Jl lift ij\ 4JLuL>Jlj ...L^S^L^j (jjLuija Loaj <il).lo LfJLj IftJl OJjIjJl OJjJjjJI 
bljicl IgJLlliJ L^jJlxjj l,^.",.,.ijkc J 2JLi LjjLIjjmI J^ _aA Jj LfJyJj J i!Li iij-iJ (J-* 
)5Jj dUjj C L>J Jl >ft-J ■ryjj j "jjLu" LLx> CllLul 1'ul.C J.^...JI (jj3 dUjJj cL^Hojaj \-4^<f-> 

: jLJI d>c !>Uj *a UjSj Jill ciili^aJI 

J^jlwj oijS!l dl_jL L^jw ^3 ^1 OjjiUI bLLI JtS. LJUJI iaoLJI ioljJI))* 

.(Yiooa) ((UUj j*i- (jj oijjl (jLS-j 
.(Y£«o=>) ((^JLJlj ajlj f>&>-3 ^yi-i : jc* <LJL>- <LyljJI ^±ia>- t^-ujj ^Jl oLjII)) < 

jrUJIj . .jjjAjlj jJjJ»JIj (jlj^j-jila JjJIj UUllj eu Si\ y>v>Jlj <Uailla t_iai)l (jj f->\~^> <■ -^ 
L&lff ojL^jJIj <l Lu .-v.I Ij CjjjJIj Jj->Jlj >—uil^,l la jiioJIa 4ijllla JjJjvJIj ^IjvjJIa i_l£l>JIj 
(jaSuu L^jIJlC i_3ii- J^-l (JJ Ju*j (jj (jaiiw L»jL>J xjLcuJI 0JJ» J^ .CLiLSjja ^Lii>-9 

.(Y1 •— Yo^oa ^j^l) ((!Sjt>lj 'i^Li J ojj_p- ...!Jjj ! Jjj oy^j 'Oj^^yj 
^jj-j xijj |j£a :!>IjL3 jj>oJl j oUjj ioJlc <?>■£ \y<>- lSj* j-^-Ij dl^lo /^j)) :_>«— Jl 

t-LaiiC IjJLS" d)jL>J yS()) :J_jl;j ...(Y"\Y(>>) ((A>u LaJ JJ-_jJ (jjj laJajJI SJljJiII JjL 



)• 



Jj3 (jj *-to->j (jj«ujJi3a ^bjj' (f^') P J -^3 l^j'lj M jl /«■£*-?■ '- '-^ J>>>~iJ jj (_>ij il 

«-L_JI J (jj JJ-fc>j i— j_j*iJI Ji^J :_yLJI JjHj L5 J . u . ; . -> -j . ..(Y'Wo?) ((^j^l ^Jj 
4.o. Jj L »J I 4-yljJl <jb Sb jj DIjlcj £> <ul£>i (jSl liJI i_jjJJ SjjaJIj '<uljSJIj jl>JI)) IuJjIs 

.(tlf^) ((L*^ 6-° 0J y^ c p^ p*-"'j Laljjj ooj^ll cja^sI Jill 
jj-ollli c 4jL (j_jSj u^juDI j^ii (jl Jl ^j-ij jJI (JjjJI L^ui -ijjj Jf- > b u! : iJ_j5l 
j-j«JI bl c -^oLcJl iojuia liaj (Lftju^j JjjIj^I «jj) LSjjjI LaL-i && Jj 4jIJ <rJ«Jl (_>-aJ L» 

.((i—jyol >j\-> (jj (jj^J'UJI (_>A*j (j*^ oi h^ 11 "-' c5j_r^9 4jIJ 
<~«J>-j j»Lj5 (jl jAj ^4_>lx£ j ^ji_j r^JI 4j3 /«-9j iru,..i,i.' Lki- -ic 4.u.'uJ I lift Jjlj 
jU_j jl (jj (jjjj_> (jjj iaii- CJJ->- i LuJ _Lc jJlISLj il ji^Jj (jj ale YV ' • J-*J jA < 'LiJI 

s-Lu 4jU i±j!>Ijj (jjiJl Jl)) jl ((u^jaII Ijjjj3 5-Luj ?-Li-i> 4jU cLi!>Ijj (jaiJl JJ)) : Ua 
SjliJIj SjjIJI 4i>jJ*JI illjj cuij (») : (PLiJl j^>Jlj ((<l3jl> (_^jaII Jl Jy pj p-b-oj 
.4J_jU lift ajj JSj ((\VTO jLIjjj Jjj-y (jl ,yJjI=> ' bjj \YV i_jIj->JI icU-i 
Jjlu (>i ^yJjk) ^jJl^Jl _y>JI jj tbjJMl^.1 ^ ^jjDl j<yo J! (y> 4jUu^j (-iJ^li 

LJMo.1 (jj ^jjj (JjjIj^I 5Jjj) v'>^' iclli »bs (jj ule io juo ^1 (\VTo aJjjj 
LjjaII cjIjUU ^ io Jl (jS iUjj2j \^M ale ,33l_jj Ijl»j t \ ^ i A »U <> (J I 'cw-iSJI 
cull 0jLi^!l ^uL ,.,r U Jj 5-Ljj 5joI_jJI 4jjaII 4jIjj 1jj_/j' ^Ijj r<;^' '-^j cS.j >i,ftJI (_>-aJ3 

Jaiis ilLJlj cdli ^jj| (jjj LJ 4,ia1>. LL^J j5p 1^-oU JjI_j5j (jjl 1£jjjI jj-<w 

.<JI 4Jl5j s- ( _i J5J p^*jj lijb L^Ju J**J ^j 'Uja>JI JJj p^ij (jl <U3 LJuLt <. cuij ilLw 

4^>ojIjjLjIj 4j5_uLSLw m+oj y*^ fj^JI J-iJ (j' "12jA>JI JJJ L'i a ^ 1 JllC LsjI UJc (jlj U5 
' g al . m^ (j^-^J L^J ( ' ■ ' ■■■' ' - ' ■ '■> > ■ '' (j' "^ SjjLlsLuiJI L^jlinJn.V^ 4^J>laja 1. g.*i.g-~>-) a-L ajJLi Jn.;L."vJa 
s-^i (jl jl Oj^JJ JjSj Ojdlii jl 4Jui \sjs jl JLj-JI JIoj LfJl LuJjjjil jj jl .li>ojjJ Ijjlij 

Ail! jLtf b l\ ) ^j 4jL> i>vi>lj JL>-JI jj^Ji Ju£ IjJ UjjJ 4a-3j (jls t JJ j (jj 

^XJ ll uL't.D l_i)5i3 tjL>JI OjJ>lii (jj i^JJ. «J C.LLU J Ijla t (l±UjL>JI) t( lajjjli 

.CjUISjIj CJjjjJ>j OjJa-u (jj ,Jj!>L>JI (jj Jjvl 4JI. U - ; "^! La Ji*J »Aj "Uuij JL>JI 
JJ>-Lj ^yA Jj i <Oj5Lu£ (j^-"' 0' ^JjLr^"-^ O*^ J^' l ' J 'j! J^°r! 6^ SJJ^aII 4_g_>-laJ.la 

LjuUbJlj 4jj£aJI i^j>ljil L^saI JjJ tSL>JI c^^Lvj J5 jj Ijj*- o^jj^ Jj_oUjj (->-ljj 

.4jpLjj>.^Ij LjLaJ^'ilj 4jj!>Ic^Ij 



f^) lt"j^' J L " jy^^ f^H > ''•* ■. .' A^-I^i (jl p-tf-ll 6-»j . . ( 3J_jJ_jJ Ij i-J.i^ILj LSjjjI jUj) om (jp (\) 

.(diljLA»JJ iyljill (jjjlyjl) UuLif dlijij ((i_l>.j i-olijiil j »_v,A«.ll 

.(cuIjUwkII 



J^iuLII jllwil 111 (Jjj-> CjJojLiiJI l_£j (<~^-V. ,e^l 4^_»JI Jt> 4;J.»i.'i,.,.i,o <L>jj JjJjvjJj 

; 4jiiij c^iuiill lift jjo.oLaj oJ&l o»*J icr-?' O^L* - 

jjjj -^jlj^u Y * * V pic jIjaJIj Y' • ^ i_ <jj->- j (jlj-jJUil cjjj-=> ^jJI LSLijjl) 

J^j <_jjaJIj jj-iJI (j-u .JLvJI (JjL icv . l l iwilla .JUJI juJi ^lc jjaju ^ W f»Lc ejJl£ 
i_ij»ii 4J~/ (jjjlo *\0 J-UlS . 4 { c-i (jl J •rLvlijjl (jjjLil .^..Jlv-i LSljoI J jjujluj i±jIjl>I 
p>> (jj ''-Jj-i 4jLu3 CjljLdo 4^a&i- Oi&j Ja^&JI LSijjjl j jJLwl aj ^ > ysAJ i i O o oij 2 1 

jj .cJjj-oLuJI (^IjSil Jl jlij oij'il *lw JLe (jjj i_i^Lc JIj^juI Jl <jjI (UjuScjoa) 
^lill (r-i^ (jL>jj js^l i_iicj I.; .yaJiil J (I«ul5lj5) o^rf j^^l p-^l J *«j->*~< Sjls 

Jl (jjtUaJl oLs-J » ^ioV »lc Jj . <U-u (_«Ji VO ^1 Jaj Ji j~£uJI (_>i>jjijlj CaJI i—jljmj 
V* * qS- ^ia~<j\JI (JJjaJI (c^*- (_>i>j^l (j^"-' JJlC (**-*ri p-'j '(jtSuJI iJ.rVi ^lc ,yi>A9 ^Jjj' 

J Ja3 <LuLjJI <LdL*Jl i_ijjvj| jj .LJLv It -UjJul (jLSuv JJlC (jj Vj-"^ ^ "Uuuj <jjjlo 

C 4.0L... U (jjjlo YV L»Jl>iJ <U««/jjJI 4 q \ vj I j r> g 'ia <U_jj (jjjlo (j-uj.o.v (jj j^l (JLiftJI CjLvLj 
4.o,., . i, i (jjj^U 4J'!>U aJLv ((jjjj) »^L.ia..i) I Oyta Jj c 4-i.Viii -jjjlo (jljAlJLiw) Oj*j CitO i 

t <_flj I V « ( -Lc (j-aSa l5Lijj| (jj IjJaiiJ^I ^Lj «JjjI ^MA »lc jj .eujil dlli m->jj 

.(jjjjjiJI 4j«jI LluV i >.. iKH i_3v*J (IAj pJj t 4-3....U (jwLo (Jjj!>Ij »JL*JI j 4J'LLa (jj CjLoj 
Uj^i p5 ...» i . i . L; jl a 5! . I . V j| cjjvj (jj jl piij5 (>« Lille ri5.;.tc Cjjyy (jl ^ic jjLiiJI j^3 IJ5jKj 

.(^(_>ix*J (J-<L nS .. Ji . * J (^Jjjj 
(jjtfiljbj (_>i>jj| (jjiljjj 5-U-*Jl &AS* (jj a_e J I -Lea)) lijLiiLflJI jlliwll i_ j . ; ,. A; j 
Ju«jj .jjLSluIj JjJ>-jJI j ^U^jJa 4jyLu j (_5j-£a)l (jii.'i.vll j^o-il JuiS ci_jjj>JI <JJjlj -JojLiJl 
(^j^l (jLSL< JJLP (Jj5lj (jl Jl CjLOjjJI k—iAJu tJaSS IjLdo ^A' • »U (jlSuJI JJLP (jl5 (jl 
: 4l!uJ 4jMj jjjj LiAj .jjjaII «JLu Lm jj^l »Lvj^I »3X> Uj . 4.a.-<.*' jLdo (^Y) Y'0> »Lc 

J jL^J'ilj ajiail (JLuJI Jakvil j* Uj ^jj^o c5^-MI ^yr^ J* ?u_J^Jl L j-= t »V. Orii Ji 

jjJuLi dilj L^J j ii'i .,1. 1 c5j>o (j-LaAlli '(jjj^ ^jbvjfl jjJalo (jj 63^' '*-' J> 'J ^^ ^7^!j^' 

I ,\ Jlo L^SlIs j jjjo l ~$3 <_>i>j^!l Ulj ,4JLj iuIjLU <uo&i- SLcvJI (jj L^oUlj .fji«JI 3<3*" 

Jj5 *il •UoJAj i_jJj J (jLu^ll (jSJj .4J_j jLio V,A Jj5 CjJUjoI JA3 oLcvll Ulj .4J~/ jLdo 
i-Jjl> j <LLeljjJI Sjjill CjIjuj .<LwI«JI Cj iia..to.l I CjJl>I >_i.,..l.v (J.U...J I (jj (jjj^lo 4j~j 
i_3jxj ojj ,4J~/ > 9 J I <Cu«/ (j£ Jow J L»jjjt5 OjLiLvJI Ulj .4J_j i_3^l 4ji— u Jj5 jIjaJI 

jIjjL. j i_jLi5 4wu (jlij tii-i o<« Jj5 ^!l l.u."5 ».ik'i Jj .4J~< W* ju« "^J 'Lj^SJI 

.4J~/ (jJJ^lj Joo jl ^jjjj£J jl ji iiv jl j->oJl -rvJJ ^Lc e-l a^JI j (jiuuJ aJ a . Ij-^-i ' , i ,I K" . ; 

Y • • V »Lc jlj^Jlj jjjS -iojlj^aj Y' • ^ i_Jjji>- j (jLi-jJUil i—>jJxi ^_jJ I LSLjjjIj 

(3a>^ (jl Ja3 t (j jjJX! i U (3J->Jj ^Jyjj ' J^^'j JLijJI jj^-t [J-C jjajj ^ • V »Lc CjuL^ 

(jj5L!l (jl Jj^l JljUJI Ac i_jljj>Jlj .tlj^JI j^Ji i£ (jljjJaJI j SjiS Jjl (>-^v.lj) <jl_j->^!l 

»jjv)l J^>-l ».jk".n.; *ij t*J ijLgJ *i JJuu j a.;iK.nJ I jLviJ^I <JjJ=u >_uhlV BJj^>j J <_>i>U 



iojjuxaJI <L>UjJI / j^* i^wLiJI J*aiJI "WV 

2 La£ ?(j_jjLaJl CjLcLsi Jla Jl^tf itfjA»o al fSj^a jLla 4jIoj JL>Ij JLc ys Ja L'ul; 
j>l C0Jj*1 i j[>- Jjl Ulju La£ t Jj^I <ijj~i Jj*JJ ,jiu>5uji ^■JtJ- Jj» Jj2j <jl Jl>I ,*ril=u~u 
^LflyJl jLa-j^ll dlia (jl Juu3 ^laJI J|_^JI (j£j ,4jjU OJL>o ^ oJijJl -Ijii^l J yiU -01 
tJjliJl jLJI <L>J«J <jj> 4jjLwj5lI| jiyi (jj (jL <jsaLo 1 'j t£jy> ,j-ilj i_fUl (JJJ^J OJl>jJ 

?bjjj>-j ^i; <uj>.La 4jj»oJ (jj-iJl (j-l>JI c^j^ 6' 6^. J* c*lail _^a U LSjjjIj 
jjjjulll <Oa^_a c . Jj ccj^Luj*.^! JU L^jiij ^jy (j| i_u>o ( _ f al*Jl jj&jJ I (jl v'i^'j 

Jl ^YA j»b (AUi) J-a_^j U5 t_ujw 4j/^y 4jJLu)!I 5L>JI ^ g:;,*i." <jl ySLajj 

Cjji^l ii_y»}JI Ib-j (jl ,ji .Ib-jj (Jl jj M»15 yijll ^jJLc ^^^al; (jjjl (j.J .uJI (JLi^l 

l_Li^ JA3 tjJj^l cHjIjji j BjJ "OLa _^al>l a5j jAj .<Lu-< '&JV>j OjbiJI (JJJ (jjjS injjl 

dill j15 (iiJI caSjJI jj .^jjiSJ^I j^>-JL. m*\ j»b ^j^l <jjjj ^AY j»Lc ^1 
yS^Jl ^jic 4-^jjju 5Ji>. J 4jtLu J iojj Sjilj jbJlJ^ liaJ <OL>- *3Jl> (jl (^jLJI jIjjI) 

£jjr>.3 Orf^'j v 1 ^' fj-"^ jJ-aJI i-^j^n J^-Jj (»_jjJI s- 1 ^" ui* ' kjJ-"^ *^' ^i* -^ 
jfij> (jl jjucl (jj ^aj .<uic Luii« y=>_jjl *3jjj tejjvjJl (jj vj^V. J- 4 * J !■» frb ^W.-^ 

.((jljflJI j..>5aJI 
J^ J M,^' JjJbJl jljii-l <> iL>ljla aLjLj CjjjZl*]] yjill (jl5 j£J)) :Jj2j J 
Jl yjjJI ojj-j j>-u (jl (Jjjj juu>-l) clisu-.l Ij£aj .L0I4JJI jl_^^l Jl Jj-£._jlJ (jIajj 

OJUJJJ>- (jjJ Lo t_uSljj iijjto C-WJj ci^aJI ifij-*o (jiLalal; j-iuJI ^J-olj c (^15 *laiJI) 

.(j>v-i)l 5jj1«j SjLII jLm vy^jJ ("J .Ojj^^lj ui^JjjJI -^ 3^j'i^"j (jjXJJl (> 'ojjjl 
•pO^' r^ a ~' (j^ jJJjLijLJI ^->~jjj c^jjJJI i-u&Ji <-3^£j -<i-< jlxU ^o_> uj^l y^ J-i*j 
4J3JI ol_p ^jL; _^l p U5 -JL j*iMJI J icJJall JLsj^ll Ui-:;<:6:> L ^Jui\ As. ^U cjj^kij 

A^« (^0 ( Hi ,., j . ; j J- utii o) /»ial;_5 .(JjJj^jj (j;XJ>. Jl 4jLa j (Jj^uJI aj-'t-u-^.! I i_3 L j."5I j 

J (j'-^/'l j*^ r»f-flj «-J>- Y>^^ »b j 4JI cawjJ^L (> L)M>d! ajuiiil L>jJy>5Jlll 

jjbj (jj (jL^ La Ijl^S .i_iLjJ>. jmu .i l .i.oi jl (jloli LjjLLc lis tJjy >-ij^ <LoJ3 <, Ijjj 
l> ^W (jbj ojlu J^aj ivSLaJI ,jl5 (jl Juui t(d»LujJll) ^ic lis J->kuj ,l -; ->.jly.<-i| 
oJUll (jLS' (JJJI Cj3_jJ| jj t(jj^iiy La (jjjj |j^Juj Jx>-J lj^-l-3- *La2JI »u«ol _ytiJI 
d^ J^' J^ (JJJI (^JiiaJI oM-w 6 1* jjjLiJI (jic LyLw o^ajJI (jj*-flj (j^jjLaUlj 
<jl5 (jl Jajj .4j>i^> (jjj^j j (jjj-ojyjl Jj ^^JLc 40a<L>o *iL5j ^jJ^jJI ij^all fjjll 4JlC 
Jl t (jj,a^ u >o jj (_5jJLxJi ^Ul (jj jiuJI ^WJ>- (JLc CjLajJLJl CjJ=uA LoLc siy^ll pjjii 

cjI^jUJI Jb-j ojLuj cLiljiaJl JUJI j-^j c^LuJl ja> iuulj L^aljii o^UJl ^iyiJI 

0^" _J^) j J-a* LaJuy tLjjjjJI ^jjjljucjl 4j3|jj Cjj-a5ul jiiS iLjj lyUI Lo JLc 5 wdL> 
jjjlll j LaS ^uiUI Jaj^i Jl o^JL. ikx-u Ijjj 4jJLul 5iL«J>o jl .(Jjiiil i_j^ ,jjj| 
£0 »jJI OuSj .4jjy CjL^ Jl (j^ls^a Jl^b- Ja«J Ji^" U^-^^J -^1 6^ (^^' 



"WV i«ji>J! 4jt$JJI / ji*e- j-wLxIl J*aill 

LSj .JlJl^JI 4j ujjj tijV /'"Jj'-' 3 0-A: ^ <J^ $ ls"^ 2 /*-^l <j* 4ill~*3 (JjjjuiS > T ' . .; . ;J^ 
i-un.il j«2uJl iIjISj-oj jl "?J.M8."wt» (jLo!>U Jjti" *__» LjlS^ J OjLaJ> (j£ (J—'lj -^'j-Ltf) '-'J^ 
J Jjj>Jl > T u?» b-UCj cLjAljSillj i-3j>JI (JJ iaSljuJI jjlj^JI l, j .o^>o <jl O^J ^J J ^'j 

4jLfUl jj5i jl (jSL«j US .ojjjiilj Usj Dj*ij ^jjj* ^1 jU>JI t-Ij^-I I JjL> cue <L>jjJI 

djuuvJI (j^JlSuu >-u.>j <Luofllxii jjJaJLj iS^\tj «-l^-gJl J j. 'ML'u "^jJJ^I fjj (JJ U-'JJ^ 3 J^^V 
iki- dJUa (jl IjlSjl 4jMj lift ij&S- Jl fjJI ^jJJjt^J L» ij^lj .<jj*oJ»-I j>JLxJI »»el_j£ j 

|j£a .(jLu^l jjj>-jJ Juw dllia (jlj tMLL jl Lixe (jl>j J <j_jSJI <jlj tJj^-jl! 4->-ojjj 

.((4JL>jJs ^xjIjj 5i-£>Lc J£ j Jl»^> tij^J' (_>j1>JI <j' ^ .jj-aJ'l 

ajuull kkVj (j^j ^Jj^ jftj pjK^lj cJliJI JlJ-JI L»lj)) : 4jjLi JJ->JI IjjIxJ ^tyj 

<jl£ (jLu^li i^i, jjJuj, ^ J ?J^aflSll _po ^ux> i5j-2JI i^a»JI J^> ?^ijl^l J jW^'j 
jj S-yoya jftj ?(_5_yL^JiJl *J>ljjj 4J| »l ?dljJ> Lojj iujlj^y lJji«J <j^' >*j ' — g.i - ■ ■ '*-J J^i 

tajuuil L>jjjj *, _ )Jr»J I (jj J-afll dllia lhjJj .(jLu^lj cjLw»jilj Lij>-jJji5jJl : Ujj i±j^> 

^V\ j>Lc Ja>. (4jl>LLII 4jjJjJJI) 4.u,,io <_3jAJ Jj ^yjOji^l <>>jj j^AJl U^*\ j»Lc ^ 

.j^j>oJI i^jjxli Lalj L o A , ;/* ((jjjjti (j^JojS) jj ^^ic 

ajj .(j^JlSlLi l&jl,Jruf>l (ji)jL>«j 4-ujsj£-ll 4js-Jc>-L> a^-ijjj (jj3 (jj jJaj Cjj>u^>I (jl 

.Ifijjjl l_ij| (jj p-iJI , JLC LcjOjJJ <_>\->JI 4_^«(jJ CUjJJj .(jjJI 4_^»<j4 a. tb -'VJ 

ajL JLu)!l Jjl>JI (jl ^jJjwj t^Slllj il^l (jjj <uJjl> dJUa <jl (^jAjy) fjjll JjJij 

j^jJI (j,u <Jl=>JI c5jl-A.-v.il i.yj| (jli dlijjj .LjJ J-aiSlI jJKi ^^iw -L5I OJlcLS ^ 
a Jl JaJLo (jj .«- c5 -i til j -^L>>Jj^l (jjjli (j-i«JJ >-a->V. ^Jj^l J j- i ^ i.' . -" CjIjlvI J^j Vj*"j 
ilj-JI bs* ^ic ILj^tftj bi*^> -^>-jIju JJb (jl JjUj j^>JI rJ^J p— <-=-JI Sjlj-^j CjL=>jjJIj 
VV JjJ>- (jjJI Sjlj^-J c ajJl jJjJJ alj^Ja 4jL J^>- r-jljJJ (»JI J^— *3 .4Ja->j Uj3 (3a*JJ 
Jl JjLo JnJn.v.0 j^3 JLu)!l pij^l Lol .jj^JI IJA JjJ>- p*j^ LfJ^J 03AWJ -4JJ 

cicLJI ^c (jjjjajj j-iJI (jla il-< <jj^-° t * * Jw jr^ ?J vj^ 1 " ^jj^ IJ'j -u^^' 

(_5jil>.) a.\lu (JjjJIj .IjJJ^ oljjj ^JA "GjjJ <k£Jl .ijuLj 4iL> ^jic ijljJI (jjj Jl« (jSJj 

L^J jL.,ii-:) (jits' ^jic cjuaIj jlli t"JLu iSuMll (_jj->-" jjjj u'^^ JyJ^*JI 'UliS' J (r^J^ 
^ (jL-i^l (j!5 IJIj ."(jjJjo ^ L, aiei ^1" :\J>h^o o^ ^1 v 1 ^ o^J -C^ 1 ^^J 

j~a* Ijlu Jj 4lJjflL> J Jlj Ls tij-ioJI (_>j1>JI (j^ '"j"^* - (> ^*"J^ j 4 — "^ i Jjk 'u iwSj^J 
CjIjj ^jJI 4jj~5JI 4l>j JjUj iJ— i_9^l i-M>» (j£ Jjji' ^ Sjl. A>J I 4Jbvj J5j .Jjy jLjijJl 

(((j-u... J I (jj (Jjj^U ^■■>'.o. '> - JoS 
; "L^-jl BJlC (jj JljjJlj tljiil <Ll>Lu 4j>vijj tSujjl (jJJj 

4j^juJI Ojjb-Vlj oLojjSJI ob^TI Ifjuuu ^jjJI »Jj5JI o'iji" 6^^ .\ 



_iL> yo_ILi. .J t(L_JjiI-« ~ i —ih ^-T—ij^ u — ^*i 0— i' (j— '!) l±iJ ^ O* (^) 



ia^lxJI <utgjjl / jirf L) «wL>JI J^mJI "\VA 

.Lajl elij^J 

. I JA LjuLtf j eLiJUaSj 4jjJl>JI 0^>jJI 4julu U jAj l I^JLulLooj 
j oLulu U jAj i^j^JaJwj »^jj5io jLiSJ <bj£i)lj <uL1>jJI jiajJI ^>j .f 

<jSJ (.Ojjjaj ijjjmjj i jj i> J u Cjj^L >- t! -J 5J j »-f2ljjj j «-L> Uj »j2JI Sjyic .£ 

^xHlaJI oli^ljo ^ 4ajJLuo iLsv^lj jL^JI j3-l SUkJ SIjjjJ! oIjjJ^kj Jit i-jJ jjj 

4jj£j "}U£ Jbo «dll |»^jJ^_i (jl -^ *y}\ t-MIxJ 4j>a.^i.'u 4j>_jjj (jl JLj^J dUil 

li-jljAjJ (j iCKi . o lajlS <jlj j»3^l -Twaj Ojjwi j i_3J>P2l Sja-j j 4JLv.uj 

»1jjSjJj ~jLail t-U-a^l pfTjl c i_ujo <L>\ Oj^juII a£jbjSL>J L'i."l>..;..^j L^Mi-j 

<jS) iJJl** "il fy^j>}\ JM^JJ jjjll ^»pSll fJUaJI Jj> y>j t(^L5 <> UUaJI CjL^I^II 
LaJl 4jj4j2j L>-L>-^£| jl <GjjjAj ^jlC <(jjjj^suj U ylj •r^j'jJI <J£V. ^ "W^J aJLIaJ 1 4j5U 
-ju L-lic aia£ ^Jta l .* ^yjJl *SjjLLj. »5Liic L$jLI »^L>.| i±j\Jua\ (Jyj L yJ 4JLuL>JI J y> 

.aJLw (JJ^- C^jJj c fO.dc 4jUaJI 

<jl U5b JjbO lJUi Sjjill UiiLp ^ c^jil yl iLub- »UI lioj U c Jl_p-^l Ji' jj 

L jAJa-ail <b tbj- Uj Ijijutf Lul _jJ Uuic IJUj iilubJI ojjb ^^LtiuJ JUjJl j U_jjj x-JJ 
IJIj ty_j}jli (jAa9 — dllJS' ^J - 4JUA>JI ^ Clul5 ylfl c L^J liolj aivj <ub aL| ^Lo 

.Llui j>ji»j (jJi — ail LiL>- — dUJ tjr&s- ciul5 
(3^3 (> icjli cdlJj jl 'iSjLSJl ojjn Jjtl, ej^aj iiljil tJ^i «j,^j ^ viLJI >±ul>j 

(Jjj^>UI (jl Jjii jji3 -v^ j' O^j^ j' j'- AC i j' j^* 1 ^ ^-»l^ f>^ j' " " ' ^" <> 4J3J3 jl 

ji-M ejjili (jjUJI U (jSJj i<>ju Jyia c icjLs jl i5jl5 (jjj (jjs^ J^-^ byy^>. I— <=*jI 
.i_j-40 0L0JI J!>L>- (j_^5u U c >u : Jj (. Lajuy IjU jSij (jl *!>liLc U^ (jl 1'i.J.ca c xjjj>JI 

4i;JL>JI 4JAUJI5 ^.iJn.! I i±)i>uJI jifcl ■ ',■■<- CDail 4j5uuLSuja Jj-oUj oljjl yA ; •" i-''l 

U a1xL> i_3j6 ^ i. oJjjJI dUj J!>L>- =u^l>JI Sjl^>j cujil ltjLUc i^jj-ojj iZ.i^J»*.j j jj]\ 



IV* 



<Uji>*JI 4jL^jJI / ji»f- u-n«liJI J^iiJI 



n.u'v.ll ^-tJi.'i,;,l »Ja1I <jj Ijjl; <GI (jaxiS i6j>j BJ£ j 4->jljJ>Jl 4*Jp21j CjjII j_j~s> 

<CilbLaJ '— iuul) (jLajjl £ja 4.1*.t'i,o OjLaJ Jl^>j (j£ BjUlC ^A 4jjIj^JI sLfcJp^l 

(jlaJl JJ 4l*jull Ojl s->JI Jt>o 4-JLf CjLuAj Oilj 0J^->l <liawliJ L^J (j»u*L>uJl al> <Lt>^J jjjJ I 

La yJnJ* 2 la (jjj^U <LJLJI S,ly>JI Jjjj 4jlJi.VIV,oa jJ-> 2l (jjUlJ tSJj^JI dilj Jjjj 4- Lt« ,o 




jjlj>JI ji»JI Jslaj *j5IjI j«a«JI oLj2j jjl>I 4jjI>>JI 4*^1 

buj a»g>JI j <Uj_all Ojl^>JI CjL>jJ l_uaj»- L»l_jJl jLf>JI ,Ja«J ^> p"i.>.ll <jl£ IJlfl 

ojljjJI jiIjjOI JoojJ e-lijj IjSL L^JLS' <jl_jjSll <ja£j cdL IJls coUjI J5L2JI <>uj US' ^UaLioJ 

,(_Sj-iuJI aua.->J J 4jjljj>JI <Uajj->Jlj cJj*J U _JJ»J la~a>JI J 
»Ja1I <jj Ll>jjJu jljjsJI (jljHS s-Ju Ji>-!>U Ijjlfl j^ajJVj <jl-oj jjj-ojj JUOj *J U IJIj 

.i**£)l jjiiaJj L£ ^Jj altl a]£ fi,,i,->.Jl <jj OjljjsJI s-Lftkilj jj^l ^ $"i''j ^y^- i_jJjil lj_jJ<~« 



Sjlj^JI oIjjjLw BjIj^JI J->— i> i^ni.'Sj 
.<L»)IjlII Sjlj^JI oL>jj ji*3 ji^Vlj 



iJWl Sjlj^Jl Jiw ^l itfUi o^l Jst>^ 

ijiiWill 3jljj>JI JiaJ 5-ljJiiJlj *15j3JI (jl iisL>JI (j^l 




<Lvi ill J^jj >— lvJ j .. Villi lOjil 4_J J (j^aiJU oLaa /"-^J LfJ^L> <-^-«jj <U^o 6i>j j 
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Ljio ie-if J £Ajjj (Jjj-m ^ cLjioYV-YY J l ^ ^o tiji-uu J-oj j5 Lflls o»JJ 

jLUui cOjljJ>JI ^Jii. *IoX> 4J.lliN.ll a~**JI jtlio (jl Ly l«j ^ JJJ <jSL!j .Clijll J-a>a3 

OjljjJI koU-jj (^jLu Uj*cj .k_J5JI (> SjujaJI jLlilt JJiSj tLajotf <> oJj>- j&\ 4-»jJI 

jtli» j 4\>».uKH SjljjJI (>J> «~**JI Ojl^J- cuUjJ J ciMi»l Sl^aiJ jLJ JJjS 

L£ .li^l <L*jJj,u jj«lj CjIj^oj^JI CliljjUti >— LUrtj C x^ijJlj (jilijJIj o= u -> - H .lie l. fr o. n* 

Yi Jl JM> 6l J->'jJI p^jJl Sjis JM> *LJIj JL> jJI ju* aL^Sl) Sjlj>JI c^L>.jj jj^Xij 
UUJI c^J-ioJI Si&i\ 5JL> c^-UIl 61 ikjj>JI ojIjjJIj j»->JI 8jl^> jibj L£ .icL, 
jl3 JJj5j .1JL3; jl aj^ 5JL*. jl JjIj-. jl »Ui3 ^Ij2s i!L> c4^J>jll iJUJl i4j-i*^I 

byjj 4juJI j^-il JM>j »jjJI culjiS JM>j SaUVH <uLHj (Jjj j»,,. u>IJ SjljjsJl ti!>li>l 

Liljj (jSlwj .oUjI JlSLiSlI ^um. L£ Lak d«i1 JJJ JS iLj>^JI SiJl cjI^j jlfLJJ 

.^h-mUI x-J>jJI JluS JJiSj 4iJLl>j jLa^l j L j*aJl Jl** OjljjsJl jj*j 
.If! l^.lV.o oUjI (JjjJ jLaia-'il JllC JJjSj c JJ j J ^->y>-> 8JLC Cjj^>I Jflj 
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.<U*u>JI SjjjJI Jil> Sljl! jup *-»>JI 5jl^> i>jj kj!iU>l j^j ^ii^JI 
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^IJI ^>JI j 5jlj>JI ji3U» <Lp4»-JI 4jJjj^JI «-l>>^l JJJJ* t»— a!aJ( Cx> £ljJJJ £*»ll 

Temperatures during Exercise 




Exercise intensity , 



.OjIj ,j4ujj £jj*j *lj"l ijJUwJI ojL^>)?Ij 6uJ?\jJ\ ijjjLauJI JM> » > »> . l l 5jl^> jjjj Jia 
^jIjjj .(^ylLJ^dbJI Sjlj>j (.(jjKj^JI) r^aJI Sjl^ i(Jjl«JI J**^) oiUuJI 5jl^> 



1A0 



<Ujjl>jJI 4jL^jJI / jits- u«wL>JI J*ai)l 



Human Core & Environmental 
Temperature 



Behavioural : 
Environment 

Tropics 



Neutral 

Surroun- 

Dinas 



Behavioural 1 
Environment 



Arctic 



119 - 


- 48 




42 


97 -i 


- 36 




30 


75 - 


- 24 


54 ~ 


- 12 


32 






- 44 %: Death 
Normal Core 

23 t: Death 



10 


f- -12 


11 


py : •;;:;;:; 

-24 


33 


• -36 


54 


■ -48 




• U; ; ' r , : - ;.:::; 


75 


: -60 



4jjJ1I a. »cv . H 5jl^> dJiSj t4jjjw(f A — f £) 4-f.tjjkII a„>cv.H 5jl^> oL>jj t^juy JSL& 

4jjj>ji pijii^n 5js Ujapj c dy^ ^! ^! '•p^ oUuu Jj*» cu^ju) i^j-j oiji»^o 

4JL> (^juw l^jl 8jjj*jJL u*iyj (^^ ^1 ^1 it_jdS oLsuu Jjjw cu^AJu) olj-ijll dUjJ 
0^0 pljLil J^*>j VI JiQJI xju Vj tdUjJ ojpLxm oVUl>l ^^le JjJ l^Wlj tOjll 
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A: Dynamic gain system: Continuous linear changes 
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B: Set - point system: All or nothing 
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Human Thermocontrol 
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l5jjl>j .^jUsLujIj hypothalamic ^LuVI ^5jlj>JI Oj£u~JI »Uai jl *-*»JI j Ojl>> vlaia £jjy JSLi 
<L>jJ jIj£uJ oj .p-»*JI j jliuiVI 4*J^)I ^ia**Jlj «L>jJb>JI <pL*l>JI ^J* ^5jlj>JI Ojiu-JI »Uai 

thermosensors jl 4Juoj«JI 



riTermo-cofifror in theTNewEwrn 

Newborns possess thermo-regulation: Vasomotor reactions, 
sweat secretion and non-shivering thermogenesis 




Babies have a thin shell and a high surface- volume ratio 
Brown adipose tissue is stimulated by catecholamines 

and thvmid hormones wherebvthfi Na*- K + - numo is activated 




^. tf JU l ojt ojSj jjl*J) jlJI^*JLIj .jjj*JI j^Jjll j Thermocontrol l5j!j>JI wtoJI Ojjj J£a 
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JaJ j* «l>Jlj «U^yl oLia* ^ I ^j l -v L ^ La i-u.uu *»i>JI Ojl^ 4j>jJ 6* jJ*3 Uyl <uU?JI 

Jil> 5iuJI Jl Sj>SJ 5jjL>JI uAj^I oUW ^> oj^ull'^jl^l 4$l£Jli tdJJj oUJl oli^j^I! 

j> 4jjJ> JU-ujjJI 5jlj>JI 5j>jJ iLLl j 4ja»I J&$\ 4JVI ^j tOjjiuuj Jj**' 1 ^UrfljJ ^>JI 

^tu-u hypothalamus ^U^yltfJI j thermoregulatory Jl j! lSjIj>JI pj&uJI j5> U»j 
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(oral temperature) iilixil »ij| JjJ>Lw j dUjtfj 
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_> .Jjju U uwj ij-JI j^l J^> L^i^>'j 
(Coastal Mixing and Optics (CMO) experiment) 
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Global Climate System Components 
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Change* HiUwOcewi '^-* . " ^^^^ OartM»lftTieflth*LaiWl Surbet; 

ciieuivBM, a loo i i^' O^e^ephy.twrtyse. 

ji»JI 5jl^> 4jvjJ ^k 4iJLL>dl 4jjuJI oljJbJI g*j3 j^» 

t~^\ Sjl^ Ij^j tl^j it^ ttji j ij^ll ^LU 0i £ ojil <> o^V 1 vj^ 
.IjLfi. p-oJI <> iluill SjljjJI ojSJ Lajdcj J*lSJl e^alJ (S ^u Ji^ ^jJJ' o^LuJL. 

.{.^ c^l J*i ji> ^Ua^l js^jyi oL^JJ U.U, 



j^; (jl 6^y ^ Jl 4jL*iH u£d ^SjJIj JUJI iSJaio ^j pyLKL! cuLy t^JI -jjl Jl^ 

ll}i <L>>U |»L.I Jjjj l^| ^ Jyjl L^-iy L^JjUI ^skl-u ,> tiJL^oJ tSLpJJ Uiw 



-\W i»ji>JI 4jLpJI / jZi£ u^aliJI J*aill 
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<^SJ HSy-\ ~*1>£> Jl> »i 4-iljS ^jlc oUl *lj-< LL Jl>Ij J£ L^ybsw olkoJJI oia> 
jjjlj tikaJj ik>J L^ybo <Lilj3 j cjulli tf^i Ojil q\£ \js£ ^-.1 u^ ^bJI 
M5U J Si (j,j5LJ ojus-Ij ik>J j ojic <d5 jS| jSji. >o_^JJ i*j~> <U3 j>\ &Jo lib ^>y^. 

oj>JI .-uuj U5 tobjjDw u'jj J^-> J ^JJ t)) s %3J> tL ^ ^.r^ (j*^ *&3 
Js& C,\y O^U ^jiJI c-1-u.u JSlI <> ^bo L^i j.UiSll ^1. i^L>JI 

<Lile <WjL»9 Uwjj (jlS U^ ' ^b jL> ^ ^ubu BJ J* J*^' <->_£> 4-2 Ij3 J j£±>-d\ <j$l 

tJ^I ilSU 5Jb*l5 <ale olk>JUl j^i I^lSjL. ]j\£ lilt. 6^ u! L»lj cSJJ SJu* j^i> olk>JJI 

lift <j* L5jl>j Jb«J JjL. .Jl.SU l5 2xuj <0I <>kj oltoJJI dUj yL> lux. |J J HI j*j 

: j 5j_j«. J 

. <^f}J IjJ^ pill il^J i)*Uaf 
(jj Uw ±>\j J5 jhl'o U 42jJL> ^lfi J-£ a^Lj CluUjj Cjj_j»^> jLax>l <UL> <> pj 

il2Jl>b lb dJii>-j_5 diljii j^DI tLajju Lj olli^JJI dlil 6jW" l>*^ J-f^ '^3* 
»^LJI Jjl-, Uw^lij i IjuSj li^i <> LU ^i t_^^ diJaJj dlajj>-j 

L " 1 H ^'« ^->»j" 'i^n LJ9XI 1 / 1 ri j ii ** 

clyJ^JIj *J&\ i^jb <> 4_ulLJI ^_pJL J-aill Lubi <> Lfl (>xi>J ^l luA*JI 

. ( ^ a : (jlj^ Ji) 4 © ^-5^ ^' <JV r^ 3 

dU J5 CjL^J (> oaltfLr jj i^Lr j| i^Lr ij^aj Jjkj jJJ j*J U5 ^Lb j*J <Gli t Jj^£ 

j huJj J dLi jiJJlw i»L2JI »jjj tdUJ <> j35i 63^. ^ -^ Lu^ 1 oi* J ^ (^jj U yls 
.Sjja>JI ILJill Sjo-aaJI ^i UiJI SL>JL> o«u dllJJ t_^j-cJLll (>jJl lia iij-< o=>j^l 
tiaUJI »jj jjSlI li^j 0>^^ j»lj5l u 1 — J U* ^ ,J> (^J^ 11 uL^ 1 **H ^^' '-^ 

: JbGj JjLu -djl. u_jl«^ll Sjj-< j US <.j^-< Sac <y obi Sac j dl)jj 

OiSUlT Jlxi >.}i ^JlJ }! liji Ui^J IjJli ^p oi~- i j-p ^^1 1| ^V r^ <-^ ^ 



yj <_& d$ Ojl^^J 1 ^Uj V ->*>] -£3 l^f /^Ll^ Ui.u ^ /J ^^ ^ 'jA\ l!$4l <U)T 
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JjJ OJUC Tjji-e 



ili^iiJt^^i^ 



<C iojill 

\f \,j nwj (_fi>j"il U>yji* j <UJUU 

v v* 4jjjJI 

^ 4iJI_j <jsIj*>JI 

Yy o^j^l W-J'r^T^' 

ri j 1 *^ 1 

JO ^V.' 11 JjLi!l jAOJLlJl io_jtlo _jl l±J_jljJl 

jo iojill 

o. <1JI LU*j (sustainable development) 5Jjj~JI iuUI 

o£ titalaJ! jl JuJl j j o. ^ ll <UjlaJj Jlxil 

oo ij^ ' ^.y^ ' f^* 

OA Jjjill i±j_j1jJI .\ 

o^ jkiJi iyiit r 

o^ jjjil lij^ill T 

•\ . Jl »-i:j : j^jjjJI kijjhJl — \ 

Vt ( ( _ r -oLlii*j Lrf £JI Ojlil) ^l*-^' ^^Jl -l-\ 

v^ ly^^" ^^' — V— \ 

Ao J^b S?-^ 1 ^i^ 1 -Y 

Ao i«y ^^1 0* (J^H* - ' tjluol 

Ao L5j'_r"J' i±jj1jJI :"^ji 

AV i-yljj^SJI iSlkll JlJ_jj jjLw — \ 

AV jLallj iJaiJjl cuLcLLaJI — Y 

A V ■ _ il nl Ij Jj A>J I Icluo —V 

AA *JJ^I cA«J j ji»L- " ..JjjjJI kO^iU : LuIj 

^y 5j>*-» 4.U.U 3j*Lli ..j^>"il jil :lill5 

^ jUJIj jl^Sl j LuyiJIj u^o ^1 yUl lSjI^jJI J* j-ilJI iJ^-sJI -\ 

^V LtelLaJI culllvil «-L5J] — Y 

^V ijtflj^l (j-ilj^l enl i1 . > .o i_3^a -V 

^V 4j<a..ill fjljll lolSj -i 

^V ii>LuJ| CjU.>,",'i 1 1 iotjjl —o 

^A ^>-^l jil jl_>-»i 

\ » y 4 /mil citUJut 

\ \ \ t_i J£J SjjJlo ijjLuuS jIjj >Uli3 (j^oj^j 

\ \ \ Lt>jliJlj ioii-ljJI 5'jjll j ilj^JI cjisyj : *ijl 

^ Y \ ^ppLoJLj pn it"?!! : Lul5 

\Yi "^-y-^J fi->* jJ** p^jj"^ f 1 ' ""^ : ^"^ 



' Y ° i^y y '■ .' ''*^ 0* j'^**" • '-vb 

' ' * lT^ <L>yj}\ j\*J>\ uy>- 4jjXs- ^ij&^j 

'Y° <Cua i\ jLajJl i- u . aj i jO?i\ 4_*_ul3 uajLi 

^' (joial^lj JUt'il oLsjJ (j-^yj » . i.i i' SjIJI jLLiJI 

^ JUtSl ^jd ^IjjJI J*a»jJIj ^ISJJIj vitLioJI ^ ^i ^yni ^b ,> ji^o o*j 

^^ JUL "ill (jjJ (jLUj-JI dj"JUi»l (> jjjj iJjjkJI k±j«JjJI 

^i JjlS.ijt; 

M"A o^jjjSJI (jjJI (jLSL-r jjlc jtfi I ^aS i_jU-<I *a! ki>oJjJI 

^^ l#H^L> ciliLxJI 'Ijj ioJUiJl IS^jjIj IjjjjLj v±j_jJjJI 

^ ' i<y v±j_jjjjij ujijlc 

U\ ^i ^UJ|-i 

UT ^^i ^UJI-Y 

uy lS ^ji ^uji-r 

ur ^jUos^i ^uji -s 

i £ A r frUpa^aJI i ^ ii lit » onill (jljiijb (jjJJ-^-o jjJI uL> j 

^ £A iijlll Lji"Jl JjLu ,> i^wall 1c 5j_jki. jiSl tuljtuJl »jl_yv ^yil tlj^JI 

U^ 1;1JI UjUTj ^Jjli^ll lJUJI j L^LidJI jLtuSl OjAUj 

^°V ^1 jc^ll 

^ • SjUII oljUJI iLuil <> JJij jjiiJI jJLJI 

' "^ ' j*\j (-*■>! (jj-^JLlll 

HY cjj^JI L^:>U. 

nv ^i^i ji s.jh.n Liji c^^u^i 

nv ijjill 

v^ j L»jj>I j^J (> »L> Uj c oj-^l W-^ij^ 'W^j* 3 '■Vj- i i L " v^ 3 -^ lj 1 " 4jJs»fkJlj J/nill tijjI^JI :"ij! 

^V •••1 J-aill IJJ» *J pi-i.nVJj tjjjjjl <U)I 

n v.joliJI J-aiJI <d (j n . ^ . s.A ^j tJ Uj (> >iil j 6* jr^ ly ,jWI "(jUail jJoJI pjj+; <-ljj>- ijj-iJI yiijj^i : Ulj 
HA <3jl5JI ..i^ 

^V° WjSJI oT^JI j kiijI^jSJI <>i~a3 Ija-Jl oa^aiJl 

^a* ^^l-jjlall fr^jjS 

^\ji\ J*aiil 

^ ^ i O^J^i ^^ 

^ ...*-. LjaII 

^ \ * v Sjaki- (3j li> 

^Y c^lj^ujllj ^UIjjJI :"iji 

\U c^lsLi^-Jlj d.ljliu^l :Uli 

^» / iuvuLJI jaIjJsJI :LSJU 

I" ^Jj^uJI (j.ii'vll ^Ijijl 



Y- • (jaljJ^l ^.jb 

Y'V j»J* L y"-* JI O^L^' 

Y-o diU_Sl (jiljiiil 

Y\o jki- j oLLill 

Hi JUI <l>I_55> jl>j _^l oLili jjl^i y^JJ; 

YW oLJI viiilj i _ ii ,i; L>ti-> oy^H tf^' 6^ 6>s^' jLicI ^j'_j 0i>^-° ^^ 

Y\A ^>./ill lJ^JI sUo oiljjji (jj (jjjjjvj 4jiVill 'IjJt^J d ijIV' L»lu Uj- 1 -*-^ "■• fJW ijl5— < (^J- 1 

Y\A Like .ibl^JLi Ojjj^-o Cj ^iV^ 

Y\^ oLJI (jjJlv-* -rvi u^— < pJL»JI uJ. n 'i 

YY« >>■ j (JUI jM 

YY\ H/M 1 tli * lij'j^J 1 yLCo.^1 

YYT ylaj^Jlj vjjUUI jJu oj'j^J' (^Lu^jI 

YYi 3^1 ^IjUJI y^Uo^ ^i£j "i oUlj^lj ^LUJI 

YY« lSj'j^JI yjULa-'il jLLVj i_i fi^j 5x>oil ^c^U jjJl> jjjSj 

YYs \lius. 5jil jjl^j yij^l »jl_/> eliijl 

YY"\ iij!>»JI o^LOa- - ^ ">.'.' ■■"" JjJ-JI 

YYV SjljjJI »j12j lSj^-'j Vjj" ^JrsW jW-'' 

YYA P^W f^UI jajOj ojLr"-" yLu^l 

YY^ s-UiJI LIju ,>Lv yij^l ijjlj^ sUjjI 

YV LJ>-LUI ^IjjjJI ^>^ji>\ 

YY"\ o^y^i i5_r-M' u-*^" 

Y i \ 4jUJI I^^UkII 

YiV ei-J-JI 

YM cJm.^JIj Jj^jJI 

YM l»Jio 

Yo> (Earthquakes in History) Jj^jll ^>jL> 

Yoi Jj^jJI As- 

Y"\r Jj*ijJI jtlio 

Y"\V ix^jSl culjL^I_j oli"^!l_j ,.i,„Vjl 

YV- Jj^jJI d**^ 

YVY Jj^jJI u-lji 

YVA (V 5 ^ 1 ^O 4 ' <Jlj,Jj i^a) wj£jj> »jUJI 

YA- *jo»JI 5jJtlVI,I j Jj^jll vii^Us*. I 

YA\ O^ljJL, Jj'iljJI ifcU 

YAr 5-sMjJI 



vw 



jbji>^JI u-ij^5 



i>>jLJI J^iJI 



rAV ••SMI 



rAV uSil\ 

TAA ^ISjJl jUi^l viJ^vJ^ 

nr IfJlSLSIj (j^ljjJI ^5*1*1 1 lin^l 

nv 4j>SaJI ^.jb j LulS^Jl c^Ui^l ^_;i 

r " l«%>U jl>>JI £>j>tfl 

LJLtuI Ja_._jj jjJ^jjU ?T*^*' J LT^ 4-yJu ~*-a$ 

' ' ' LtuiUal SjLa^j (jLi^jJU ^jyjLr LaS 

m l£ij&\ 3j*lll c^yu jjlSjji iJjlS' 4^3 

4 L-UjaJul ftjl-ift y, t i j L»aj" (jlSy 4u^- t> 

r ° r ^1^>JI 'U; ^liUtf! 

r ° r i^UJl 

r ° V (^b^UI) yUl iljJL^JIj LuUf U_y,Sl 

r° v " I.J21I 

roV r-» I- - i i» .1 

! ^jjuj^j r'^l iy» w 

1| " 0A Lvgj LuJLc Jj*al£; 

^' S-ujlSJI tjIUJI y* o="V 

*Ujjl£Jl r^LuJI (jj (_>iwj 

' "* v ojjlII ^Uj-oJI ij_,b 

^ bj~ilJ I -^l^al >yfJ> 

rV0 <J,J»J! iij^JI 

rv ° ^b^-dlji (i>»JI aIU jyijll o^U ^ 

rA1 Liljllj j^J\ s^Luli .r 

^^ ^ijj^aJlj Jj^jJi »jj«j djbl_5 : oJl ,_hL^>.J .v 

^^ ^Uj-JJ 3j_lJJj t_lljL~»i . { 

* -ou inal l >_ li .>u 4—juLuI ^Jy>J .0 

i,T J5l*JI ^y^i\ ji ^U^Uull 

* '* iJjJJI IS^i Jj.|^_ jUj_j lll/i Sjjjj>. La5 

*'° (The Geography of La Palma) \l\Si 3jj)>J ^y^lj jlji>JI iJ-yJI 

i>A UL."^ l+Ly ^L&l 0*% 6^; Jji> 

iu LubUI IjLuSji iJjlS' 

m LuyJI iikill j ^U^-J d/iUi»l 

m i^^UJI 



objj.- v .oJI o^J-^ 



v^A 



£ yy SjjJill iljLuJI 

cvy d-sJJLa 

tr« ^rlj 1 ^ 

£Y"\ .bk^l ^C iaJljJI iijJJJjJI iiUJI 

<v*v* d' . l>j 4ojLiJI 

tt \ ItfJjJJ- 5Jujlj IfiSUIj cfi'j^l pijlj j CjUljJa-s'ill jk»l ^ijJ Jj^> 

i i y (jjUl (>jj^Io Jji cjIjj-oIIjjJI u^ljSil <j_^j u^3i 4 - ia3 

^0"\ ! ^S-^J^ Ujl ^'i . 'n U 

iVY cu5Lul i_y J 4=^1 J^ o-> 4)^' vj-^J vb^' C^ °^- el j>°" 

jyY 5_£>>L>J I 

£yy jylajJIg jj*ol£ J I 

jyy iojill 

iVA V^JI jUjSlI (JLc j ^L._JI 

iAI j^USl 

£^Y" jj^U'il k±;JL>o (jjl 

£^ jJ^>U*il pl^JI 

£^ 4jj3jJI 5>alJi i_u i.i ULiej 3-Li jIj^j jj-oLs jI 

o . ^ i^^UJI 

j^iUJI J<aiJI 

O^o a-JrwII (jliakllj CjULJuaII 

a \o <L»j21I 

o^o oLJl Vj^ 

o^y ' 1 ny A j ^ t fc l-a^l 

o^ djULJuill £>p JjliL*- 

aY\ ciiLiLajiJI z\y\ 

oYo (El Nino) yJI Sy»Ui jjjb 

OY^ ^jluJI OiLl^k^lj kijjl_j£JI j _jiuJI jjl 

OY*t 4.flUII CjlvUXjJI ig p'i .iio JaA~£> 

oY'V 5jjIII cjL>l-LL>-"illa <j^ij"il cjjUpjl 

oi. LeiUJl 

ojy" i>»Uj li-J Ijjl (jl 

e£e u'j^'j 

oiv uL^'j 3j|>>JI 

ojy iajill 

o J^ jlill 4JLuL> 



00 ^ C^LUJI fly* 

000 <&.j>^ Sxxill cjjlyi j c^LUII ^ lj* jLiil iuljj. yiuu 

000 oLpUI! j5I^>. c^l^J ^IJI^lill 

°°A ijjJUllj LU*Jlj LUyi jjt 

°™ i^>UJI 

°'° ~&>j% ^lyii 

°^° ioJuill 

°"W ioCjj .lijij j5li> 

°^ OoU; 

°vs iiySlij ,^1^1 ijjb 

Vi i^>UJI 

ji* oJllll J^aiJI 
"^ Vjl^ 1 ^jl^ 

■^ laJUUI 

"^ ilai, .liji 

"^- iuliJl Lii^l vi ^>. 

" iro (»\A\0 jljSlj tfyu :<jjiU; djbu jj-T 

"^°- Lj^uJl yljJuJl 5JT 

"^ i^>UJI 

~> ia Ojiu ^jl^ 

"^° laJuUI 

*' L5^ *"" J T^ &* c_3ULol 

^*^ iuo^Jlj 5_>wJ I cjL5jil cbjloj*- ^ (pLa>JI ^>imj 

^°' cjLjI_jjj>JIj ciiIjmi.-v.II »i>J> LiL>wi 

^ 0, f 4jj ujj OjiS'! U &\~uf\ Jji 

^°V iojixJI LL^JI 

^°V i.j2il 

^°V jJUll LL^-\ 

"W> (ijSj^SlI 3^ull cjl/tyl) L^iJI -^b JjJtSllj |xiwiS(l 0,^1^1 Ll$J -r 

"WA (£i-a*JI 4jIjj cv^l)jj^JI j^Jutu jJJI IA+, -r 

^ 'I • * , 4,0 Laj ^ "*- *"*'S (J^aII 4_ff_ifl _^- 

"^ 4.U..JI j o.Wl ^1 2^-ljllj jjUJI 

"^ jv^sji oTjiii 

"^ ^jaJI ■o>.yij J jUll-^ 



■^V J^la-Sl jjUJI -Y 

V* ^ k_ja*vL>JI -r^l jj — V 

V\ \ *j-»>-" JU^i 

V\ ^ <i>^*jJlj .—uSlII 

V\Y ^L^jll 

V \ Y * - Co *j jLij 

V\f 4-ylJJl 3jj-JI 

VM voUji*dl ^j^i 



